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Who has the budget 
for HP performance? 



HP E3600 - series 

power supplies: 

You wouldn't expect 
power this clean at 
these prices. 


HP 34401A DMM: 

6 1/2 digits of resolution 
for the price of a 5 1/2 
digit meter. 
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HP 970 - series: 

DMMs with 
benchtop 
features at 
handheld 
prices. 


HP 33120A 

function/arb generator: 
Now arbitrary 
waveforms are easy 
and inexpensive. 


HP 53100 - series 

225 MHz counters: 
10 and 12 digit per 
second resolution. 


HP 54620A: 

Presenting the first 
logic analyser as easy 
to use as a scope. 

At a price that's easy 
on your budget. 


HP 54600B - series: 

Six scopes you can 
really trust at prices 
|| you won't believe. 
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You do. 

Sceptical that a company like HP 
can meet your need for low-cost, 
high-performance instruments? 

We understand. 

Ironically, it’s because of our 
high-end technology that we’re 
able to deliver a lineup of 
affordable test instruments. 

Who needs products within 
budget, without compromise? 

You do. And so do thousands of 
other engineers who ask for ^ 
instruments without all the costly 
frills. So each of our basic tools 
offers just what you need to get the 
job done right. 

That doesn’t mean we cut comers. 
We use our traditional engineering 
and manufacturing strengths to offer 
a multitude of high-end technologies 
in our no-compromise basic 
instruments. 

Your sales office can also send you 
the new HP Basic Instruments 
Catalogue - complete with product 
specifications, descriptions of new 
technologies, and ordering 
information. And it’s free. 

Who would believe HP could deliver 
an entire line of value products? 

You will. 
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How do you really compete with an 
industry leader as large as Intel? 
AMD’s strategy has been to acquire 
the key technology needed, plus the 
key people to develop it. Vinod Dham 
is one of those key people — he 
developed the 386, 486 and early 
Pentium processors at Intel. See our 
story starting on page 32... 


Regulation for chargers 



Low cost 12Vbattery chargers can do 
the job, but you have to be careful to 
turn them off before they overcharge 
your battery. Peter Harle new add¬ 
on regulator circuit converts a cheap 
‘no frills ’ charger into a fully regulat¬ 
ed automatic type. His article 
describing it starts on page 56. 


On the cover 

Although quite compact, the Bose 
Wave Radio incorporates some of the 
innovative technology used in Bose’s 
much more expensive hifi systems. 
Louis Challis has been putting it 
through its paces — his review starts 
on page 10. (Photo by Kevin Ling) 
Icom’s tiny IC-R10 was captured by 
Phil Aynsley (see review page 16). 
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LETTERS TO 
THE EDITOR 



ESR meter kits 

I’ve been following the Letters To 
The Editor regarding a company which 
supplies ‘SHORT FORM Low Cost 
Micro-Based ESR & Low OHMS 
Meter’ kits, minus the essential micro¬ 
controller IC itself. As the designer of 
this project, I feel that a statement from 
me on the subject is long overdue. 

When I wrote the article I indicated 
that the programmed micros would be 
supplied with all kits, because this was 
what I (naively in hindsight) expected 
would happen. The major kit suppliers 
have been happy to follow this arrange¬ 
ment. The possibility that one supplier 
would make a liar of me by selling kits 
minus the micro, and then not advertis¬ 
ing this fact, simply never occurred to 
me. The first I knew about this company 
including a piece of paper in the kit, 
directing the constructor to me for the 
micro, was when I started receiving 
orders, the wording of which varied 
from abrupt to (understandably) furious. 

On two occasions I was speaking to a 
senior person in the company, and I 
indicated that this arrangement was 
making them a lot of angry (ex-) cus¬ 
tomers. On each occasion I offered to 
program the micros for them, as I was 
doing for the big kit suppliers, but he 
seemed barely interested and my offer 
was never taken up. 

Because of the number of people who 
clearly assumed that I am a greedy indi¬ 
vidual ‘in cahoots’ with this company to 
‘make a fast buck’, I wrote an explanato¬ 
ry note making it very clear that not only 
is this ‘unadvertised missing microcon¬ 
troller’ procedure NOT my idea, I totally 
oppose it. A copy of that note has gone 
out with every programmed micro for 
this kit, for many months. 

Some readers might also recall the 
note I put on the EA BBS, warning 
potential builders of this kit that it con¬ 
tains no microcontroller — along with a 
list of wrong-value components known 
to be often included in the same kit. 

To sum up, I completely agree with E. 
Gordon Wormald’s letter in the 
February 1997 issue, and with Timothy 
Newsom’s comments on it in the May 
1997 edition. If someone was to take 
this company to Consumer Affairs in 


relation to this matter, I would be the 
first to applaud them! 

Bob Parker, 

Carlton, NSW (Via the BBS) 

Disappointed too 

I was even more disappointed by the 
letter from Mr Groenewegen (March 
1997), commenting on the article about 
theft protection devices, than he was 
with Tom Moffat’s original article 
(September 1996). 

I can fully understand and respect his 
feelings about making knowledge stored 
in the books available to everyone, but I 
think he is not aware of reality. Devices 
that the above-mentioned article dis¬ 
cussed are not at all invisible, and any 
moron with a grain of commonsense can 
remove them from the product that is 
being protected, without any need for 
the information contained in the article. 
For example my local library uses mag¬ 
netic strips attached to the back of CDs, 
and a VHF receiver-transmitter for its 
books and periodicals. It is no effort at 
all to peel off these items, since they are 
quite visible in their bright red colour. 

I know of a saying that ‘locks are 
made to stop honest people’, and all this 
sad disappearance of books from 
libraries just proves it’s true once more. 

In my opinion, the whole purpose of 
this and similar magazines is to reveal 
knowledge to the public, and I believe 
that many readers have found this con¬ 
troversial article very interesting — for 
purely academic, and not criminal pur¬ 
poses. After all, if a thief has no idea 
how to open a bank vault, he can always 
blow it up with TNT. 

Mike Vujica, 

Liverpool, NSW. 

Beware fuel cutoff! 

I currently own a 1991 VW Double 
Cab Transporter, and on a recent trip the 
vehicle developed an intermittent mis¬ 
fire. The only clue was a very sick 
sounding fuel pump. 

The local dealership diagnosed a 
dodgy fuel pump. To me it just didn’t 
seem to make sense that the fault would 
be intermittent. 

A new pump was fitted and of course 
the problem still occurred. Back to the 
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mechanic. A new ECU was prescribed. 
Now a couple of hundred for a new 
pump is OK, but a couple of thousand 
for a new ECU was not. It was time to 
have a look myself. 

In the fuel tank of a Kombi there is a 
large fuel filter/cutoff; from this a plas¬ 
tic moulded pipe runs to the outlet in the 
tank. The filter is self cleaning and 
maintenance free, thanks to the return of 
unused fuel from the motor. 

The electric fuel pump is a roller-cell 
pump driven by a permanent-magnet 
electric motor, and as stated in the 
Bosch Automotive Electric/Electronic 
Systems Handbook , the fuel flows 
directly around the electric motor. There 
is no danger of explosion, however, 
because there is never an ignitable mix¬ 
ture in the pump housing — hence the 
fuel cut-off. 

In this case the moulded plastic pipe 
had dislodged. The noise from the pump 
was caused by an air/fuel mixture being 
introduced when the tank was running 
low on fuel. A good example of how a 
two-cent component could have cost 
thousands to fix! 

Brett Delaney, 

Highfields, NSW 

Time warp? 

January EA seems to have come out of 
a time warp with your article on the 
Iomega Zip 100 drive — for an item that 
was available some 18 months ago com¬ 
plete with a special offer from Dick 
Smith in early 1996. One can only won¬ 
der just what is going on. 

Having sold the item to local cus¬ 
tomers in March 1996 and then had hard 
words over the unfair pricing policy 
adopted by the distributor, it leaves a 
sour taste in the mouths of small dealers 
like myself. 

Current dealer pricing from distribu¬ 
tors is $341.61 per drive with one disk; 
a two-disk pack is $75.27, all plus 
freight which if you allow for a markup 
of 10%, comes to the all-up figure of 
approximately $475.00. The best price 
we dealers can buy disks for is $231.60 
per 10 disks plus freight. 

Do you wonder that small dealers are 
telling these kind of distributors just 
what to do with their product? 

R.J. (Jim) McCloy, 

Muswellbrook, NSW. ❖ 


Letters published in this column express the opinions of 
the correspondents concerned, and do not necessarily 
reflect the opinions or policies of the staff or publisher of 
Electronics Australia. We welcome contributions to this col¬ 
umn, but reserve the right to edit letters which are very 
long or potentially defamatory. 


EDITORIAL 

VIEWPOINT 


The digital revolution continues... 

Sometime back in the early 1970s, it became clear to me that most of elec¬ 
tronics was ‘going digital’. I remember I wrote a leader around then, suggest¬ 
ing that before long we’d ‘even have washing machines and toasters with 
microprocessor-based controllers’. At the time, it seemed a fairly way-out and 
forward looking idea... 

A few weeks ago, though, after a hectic visit to Silicon Valley for meetings 
and presentations from 10 of the leading US semiconductor firms, it struck me 
that when I wrote that original leader I really had no idea of just how true it 
would turn out to be. Although we’ve had CDs and things like microcon¬ 
troller-based washing machines for some time now, the digital revolution is by 
no means complete. In fact it’s probably only just begun. 

There’s incredible effort going into the development of powerful new DSP 
(digital signal processing) chips, for example, for audio processing applica¬ 
tions like digital telephony, surround sound, karaoke systems, solid state 
recorders and even fully digital radio receivers with no Tuned circuits’ at all 
— the signal selection and demodulation is all done by DSP, after digitising 
the RF input signals! 

A lot of development effort is also going into flash memory and ‘smart card' 
technology, along with secure digital encryption systems capable of support¬ 
ing (you guessed it) electronic financial transactions. The era of digital ‘virtu¬ 
al cash’ is clearly almost here, where you’ll have a baby ATM in your home 
or office, and be able to refill your electronic wallet from your bank account 
at any time of the day or night (even from a hotel room overseas). 

In the PC area, designers are now clearly working towards processors run¬ 
ning at speeds of 1GHz and above, with up to 1GB of RAM and able to 
process video and audio with greater facility than today’s high-end PCs can 
handle still images. This will almost certainly happen in the next five years. 
(At a demonstration by Sunnyvale firm nVidia to display its new Rival28 3D 
graphics accelerator chip, we saw real-time full screen 3D graphics of virtual¬ 
ly video quality, generated on a standard mid-range Pentium-based PC.) 

One aspect of all this that I really didn’t anticipate was the extent to which 
digital technology has such a built-in multiplier effect. The current generation 
of fancy digital chips have all been developed faster than ever before, thanks 
to much more powerful EDA (electronic designer assistance) software tools 
running on ever more powerful (and cheaper) PCs and workstations. And the 
next generation of chips will be developed using even more powerful tools 
again. So it’s definitely not slowing down, folks — it’s still accelerating. 

Here’s a question: how long do you think it will be before we see the first 
fully digital hifi power amplifier — where analog signals don’t even appear 
before the output of the stages driving the speakers? My guess is within five 
years. It’ll probably be so efficient it won’t need any heatsinks, either. 

Jim Rowe 

PS: Don’t miss next month’s issue of EA — it’s our 75th Anniversary issue, 
and will contain a special supplement to commemorate this milestone... 
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Onkyo’s new Integra TX- 
DS838 Home Theatre 
Receiver is an advanced 
design featuring built-in Dolby 
Digital (AC-3) surround 
decoding, dual DSP processors 
and 12 surround modes. 

The set features discrete 
output circuitry and is claimed 
to provide sound with breath¬ 
taking realism, delivering 
100W RMS per channel in 
stereo mode, or 90W RMS to 
the front left, centre and right 
channels and 50W RMS to 
each of the rear channels in 
surround mode. The non-NFB 
(negative feedback) power 
amplifiers feature dual invert¬ 
ed Darlington circuitry to 
reduce distortion. Heavy-duty 
power supplies feature an 
automatic cooling fan which 
switches on under heavy loads 
to prevent overheating. 

The TX-DS838 is equipped 
with dual 24-bit Motorola 


56009 and 56004 DSP chips 
working in unison to provide 
dramatically improved DSP 
processing capability and 
highly detailed surround 
sound performance. 

The TX-DS838 features 
comprehensive video signal 
routing and switching, with 
four video and eight audio 
inputs. A front-panel input 
(Video 4) is provided for easy 


connection and playback 
from a camcorder. A new 
user-friendly three page on¬ 
screen display offers easy-to- 
follow adjustment of all oper¬ 
ating parameters. Intelligent 
Power Management automat¬ 
ically activates the entire AV 
system when the connected 
television is switched on. 

The Onkyo TX-DS838 
measures 435 x 175 x 


428mm, weighs 15kg, is fin¬ 
ished in black brushed or bur¬ 
nished gold aluminium, and 
has an RRP of $2999. 

For further information cir¬ 
cle 145 on the reader service 
card or contact Onkyo distrib¬ 
utor Amber Technology at 
Unit B, 5 Skyline Place, 
Frenchs Forest 2086; phone 
(02) 9975 1211 or fax (02) 
9975 1368. 


New Epson inkjets offer photo quality 


/ 



Epson s new Stylus Photo high-quality colour inkjet printer 
uses a six-colour printing system, and is claimed to set a new 
standard for ‘photo reproduction’ quality. 

The Stylus Photo is a dedicated photo-reproduction A4 
inkjet printer intended for the professional photography mar¬ 
ket, graphics professionals, photography enthusiasts and in- 
house marketing departments. 

Using Epson’s Quick-Dry ink technology, the printer has 
added two light colour inks (light cyan and light magenta) to 
the traditional CMYK (cyan, magenta, yellow, black) combi¬ 
nation. It is also claimed to take the PerfectPicture Imaging 
System technology a step further, by means of technological 
advancements to the print head, ink and printer driver. The 
new Epson Micro Piezo printhead is claimed to provide sharp¬ 
er output and produce less misting than other inkjet technolo¬ 
gies — without compromising print speed. 

Using its six-colour (CcMmYK) printing system and advanced 
printer driver, the Stylus Photo prints on a variety of paper from 
plain to photo quality glossy film and Epson’s new Photo paper. 

The EPSON Stylus Photo is available now from leading 
retailers and dealers, with an RRP of $999. Epson Photo Paper 
is available for $18 ERP including tax. 

For further information circle 148 on the reader service card 
or contact Epson Australia on (02) 9903 9000, or at its Web 
site at http://www.epson.com.au. 
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Time-lapse video recorder from Sanyo 

Sanyo Australia has released a new Time Lapse VCR, with 
the ability to record for up to 960 hours (40 days) continu¬ 
ously on a standard E-180 VHS tape. The unit offers a choice 
of 12 tape speeds, including standard three-hour speed for 
maximum information capture and the popular 72-hour (three 
days) and 168-hour (seven days) speeds. 

In addition to the usual security VCR features, the Sanyo 
TLS2100P includes Alarm Search and Alarm Scan plus the abil¬ 
ity to search for alarms by time and date. These search functions 
are great time savers when looking for particular events which 
may have caused alarms. 

The TLS2100P allows the video signal to pass through for 
live monitoring even when the power to the machine is 
switched off. Audio recording and playback is operational in the 
three, 12 & 24-hour modes. 

Other features include automatic video head cleaning, mul¬ 



tiple on-screen menu languages, daylight saving adjustment 
and reverse playback capability. 

For further information circle 146 on the reader service 
card or contact distributor Javelin Electronics at 1/24 Prince 
William Drive, Seven Hills 2147; phone (02) 9838 0888 or 
fax (02) 9838 0988. 


New digital still camera 



Sony Electronics, long known as a 
leader in digital image capture technolo¬ 
gy, has introduced in the USA its new 
DKC-ID1, a handheld digital still cam¬ 
era that lets users capture and download 
high quality images to personal comput¬ 
ers. Features of the camera include a 
built-in 12X zoom lens with 38 - 
460mm equivalent range, and a built-in 
colour LCD viewfinder for effectively 
TTL shot composition — as well as 


review of captured images. 
Since its announcement, the DKC-ID1 
has won wide acclaim and was awarded 
the US Photo Marketing Association’s 
prestigious DIMA award for innovative 
digital product. Equipped with a 450K- 
pixel progressive-scan CCD that pro¬ 
vides full colour, high resolution images 
of 768 x 576 pixels and effective shutter 
speeds from 1/15 to 1/4000 second. The 
camera itself measures 127 x 145 x 
66mm and weighs 3.5kg. It is designed 
to be handheld and can store up to 140 
images on a 10MB PCMCIA card. 
Standard JPEG compression insures 
compatibility with a wide range of soft¬ 
ware. It can also connect directly to a PC 
via a built-in SCSI interface. 

For additional convenience, the camera 
uses the same rechargeable lithium ion 
batteries as Sony Handycam cam- 
corders.The camera’s built-in flash (guide 
number 16) provides high quality lighting 


in a variety of situations. With a sensitivi¬ 
ty equivalent to ISO 100, the DKC-ID1 
allows the user to select between pro¬ 
grammed auto exposure or shutter priority 
auto exposure. And for the most accurate 
exposure in tricky lighting situations, it 
has +/-3EV compensation. Focus and 
shutter speed are likewise selectable 
between manual and automatic. For ease 
of use, an LCD display on the rear of the 
unit shows the status of the flash, expo¬ 
sure, storage and focus modes and how 
many images are stored. The user can 
select one of two storage modes: Fine, 
which allows approximately 40 images to 
be stored on a 10MB PCMCIA (ATA 
Type 2) card, and Normal which allows 
140 images to be stored. 

The DKC-ID1 comes ready-to-use 
with a lithium ion battery, 2MB PCM¬ 
CIA memory card, and a battery charg¬ 
er. In the USA it is currently available at 
a suggested retail price of US$1795. 


Speakers use ‘prism’ technology 

British manufacturer B&W Loudspeakers claims to have 
found a way to produce higher quality sound from a smaller 
cabinet, and at an affordable price. The company has called its 
new development the ‘Prism’ system, because it uses careful¬ 
ly optimised tapered quasi-pyramid shapes placed inside the 
speaker cabinet. The shapes are sound absorbent, and the idea 
is to stop sound from bouncing around inside the cabinet and 
adversely affecting the output. 

Prism technology is used in B&W’s new 300 Series of 
speakers, a range that comprises the floor-standing DM#305 
design, the bookshelf size DM#302 and the model CC#3, 
designed for home cinema centre channel situations. 

According to Australian distributor Convoy International, 
the Prism system gives the B&W 300 Series a quality of 
reproduction that is elevated several notches, particularly in 
the area of vocal sounds, where voices are sweet and warm. 

B&W has applied for a patent for the Prism system, and is 
looking at incorporating it in a wide variety of other model 
speakers in its stable. The B&W model DM#302 has also been 



voted European Loudspeaker of the Year by the people from 
Europe’s leading home entertainment magazines. 

More information is available by circling 144 on the 
reader service card, or from Convoy International on 
Freecall 1800 251 995. 
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VAF launches its own satellites 



Innovative South Australian speaker 
manufacturer VAF Research has released 
its first Satellite/Subwoofer system which, 
according to VAF’s Managing Director 
Philip Vafiadis, “...sets a new standard for 
systems of this type”. 

The 1-76 range is claimed to deliver 
‘true hifi in miniature’ offering high 
technology materials, advanced design 
and compact dimensions. Sound quality 
is of a very high standard with detail, 
imaging and dynamics superior to those 
normally found in such systems. “The 
linearity and absence of compression are 
spectacular for speakers in this class”, 
says Philip. “They deliver a real hifi 
sound, without the feeble dynamics and 
lack of resolution that plague most 
sat/sub systems”. 

As with all VAF speakers the 1-76’s 
are also available in ready to assemble 
form for those who want to save even 
more money. 

1-76 satellite features include ultra- 
rigid composite fibreglass cone drivers 
which reduce colourations significantly, 
with ‘T’ shaped pole pieces; also super 
high density ‘HD3’ cabinets with fully 
mitred construction and a finely textured 
black finish, giving a solid feel of quali¬ 
ty and elegance. 

The range includes a new stereo sub¬ 
woofer featuring two 210mm fibre- 
glass cone drivers in a precise band¬ 


pass alignment delivering tight bass to 
below 30Hz, and high pass filters to 
permit 100W+ power handling from 
the system. 

Three satellite models are available: 
a wide range unit featuring the high- 
tech 100mm driver, a two-way unit 
which adds a 10mm 24k gold tweeter, 
and a shielded version for A/V and 
multimedia use. 

While the I- 76’s can plug into any 
system from almost any other manufac¬ 
turer, VAF has formed a close associa¬ 
tion with AMC, who offer no frills, high 
quality products at affordable prices. 
Through this association VAF now offer 


a high quality, affordable, entry-level, 
Dolby Surround Sound package by com¬ 
bining their 1-76 Satellite System with 
AMC’s PR07 Home Entertainment 
Control Centre and 2445 multi channel 
power amplifier. 

As with all VAF products they are 
only available directly from the factory. 
For further information circle 142 on the 
reader service card or contact VAF 
Research at 291 Churchill Road, 
Prospect 5082; freecall 1800 818882, or 
fax (08) 8269 4460. VAF also has a Web 
site at www.VAF.com.au, and can be 
contacted by e-mail at 
info@vaf.com.au. 


Big screen CTV sets from Panasonic 



Panasonic has launched two new 
78cm CTV models to increase its pres¬ 
ence in the large screen TV market. The 
first of the two models is the TC- 
78SS71A, which is being produced in 
Australia at Panasonic’s manufacturing 
plant in Penrith on the outskirts of 


Sydney. It is a stereo TV with a super 
flat and black screen, a sound output of 
24W and personal preference settings 
for both sound and picture. 

The second and flagship new model 
is the 33GF85X (pictured), which is 
being imported from Japan. This is 
again a deluxe stereo model with a 
super flat and black screen, and offers 
a host of state-of-the-art features. To 
deliver superior sound it has four 
speakers arranged around the screen 
including side speakers, a centre chan¬ 
nel speaker below the screen and a 
subwoofer above, collectively fed with 
37W of audio. 

The TX-33GF85X also includes a 
Digital Surround Processor (DSP), 
which helps create a true-to-life listen¬ 
ing environment with a choice of 


Stadium, Hall or Cinema modes. An 
Auto Sound Equaliser ensures that the 
sound level remains constant from pro¬ 
gram to program. 

The new model also has an advanced 
form of Picture-in-Picture which not 
only allows the user to watch two pro¬ 
grams at once but can display up to four 
sub-screens to see what is showing on 
other channels. Sub-screens can also be 
shown as still images to capture a par¬ 
ticular important moment. This feature 
is expected to appeal to sports fans. 

The Panasonic TC-78SS71A and TX- 
33GF85X are available from leading 
electrical retailers for RRP’s of $3299 
and $4299 respectively. For further 
information circle 140 on the reader ser¬ 
vice card or contact Panasonic’s 
Customer Care Centre on 132 600. 
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‘World’s first MPEG Camera’ from Hitachi 



Panasonic has recently launched two 
new portable CD Radio Cassette 
Recorders, the higher featured of which is 
claimed to have the highest sound output 
of any compatible product on the market. 

The new RX-DT37 ‘PowerMaster’ is 
able to achieve its high sound output 
with a high power amplifier which 
gives it an output of 240W (PMPO) via 
the 100mm speakers. 

The RX-DT37 also has dual cassette 
decks, four preset equaliser settings, 
digital tuner and remote control. 

The second new model is the RX- 
DS11 CD Radio Cassette, which has 
an output power of 30W (PMPO) via 
its 100mm speakers. The RX-DS11 
has a single CD, single cassette and 
analog tuner. 

The sound of both models is 
enhanced by Panasonic’s XBS (eXtra 
Bass System) and MASH single-bit 
DAC for improved CD output. 

Panasonic portable audio products 
are available from leading electrical 
retailers. The RX-DS11 has an RRP of 
$199 while the RX-DT37 is $329. 

For further information circle 147 
on the reader service card or contact 
Panasonic’s Customer Care Centre 
on 132 600. 


Hitachi Australia has released details 
of the world’s first Moving Picture 
Experts Group (MPEG) video camera, 
expected to be available in Australia later 
in 1997. The MPEG camera, which 
allows for realtime compression and full- 
motion video, will ship complete with 
seven software applications, allowing PC 
users to easily transfer recorded video to 
a PC and use the PC to produce, edit and 
view full motion videos. 

Hitachi sees significant interest for 
the MPEG camera coming from 
Internet users wanting to include full 
motion pictures on their home pages, as 
well as companies using the camera for 
presentations and training on and off 
the Web. Hitachi also claim that the 
camera is simple to use and is well 
within the budget of many home users. 

The camera weighs only 540 grams, 
significantly smaller than a convention¬ 
al camcorder. It records video and 
audio in MPEG-1 format and stores the 
data in folders on a 260-megabyte PC 
Card (Type III) hard disk within the 
camera itself. The camera can store 20 
minutes of full motion video or about 
3000 still images at 704 by 480 resolu¬ 
tion, and up to four hours of audio. 

The recorded full motion video or 
still photos can be viewed on the cam¬ 
era’s 1.8” LCD screen. The camera can 
also be directly attached to a TV for 
instant viewing, or connected to a PC, 
either through the supplied ISA inter¬ 
face board or, alternatively, by plug¬ 
ging the camera’s PC card disk drive 
into a spare PC card slot on a computer 
to directly read the files. 

The camera is fitted with a 6X zoom 


lens and comes complete with an infra-red 
remote control. The lithium-ion battery 
provides approximately 40 minutes of 
recording before a recharge is necessary. 

The camera can also record still pic¬ 
tures in Joint Picture Experts Group 
(JPEG) format, with or without audio 
data in MPEG audio format. A speaker 
is provided in the camera for instant 
audio playback. 



The Hitachi MPEG camera is expect¬ 
ed to be available in volume in 
Australia late in 1997. Price at the time 
of going to press was not available, 
however suggested retail price in Japan 
is 248,000 yen. 

For more information circle 141 on 
the reader service card or contact 
Hitachi Australia at 13-15 Lyonpark 
Road, North Ryde 2113; phone (02) 
9888 4100 or fax (02) 9888 4188. 


Big screen TV projector 

Mitsubishi Electric claims its new video projector is likely to 
prove not only the ultimate in home theatre, but a useful busi¬ 



ness tool for home-based and other small businesses. Capable 
of projecting an image up to 762cm (300”) in diameter, the 
projector can create an image which is almost 10 times larger 
than current large screen colour televisions. 

Claimed as Australia’s first projector using liquid crystal 
polymer composite (LCPC) technology, the model LVP-G1E 
has an extremely bright image because unlike conventional 
projectors, it does not require a polariser and thus uses light 
more efficiently. It has three image panels and a 250W metal 
halide lamp, and offers an image brightness of 600 ANSI 
lumens. Image resolution is 640 x 480 x 3, with 1.67 millions 
of colours capability. 

The projector is multi-system compatible (NTSC, PAL 
and SECAM) and can connect to a variety of computer plat¬ 
forms (e.g., VGA, Mac 13”, NEC 98). Other features 
include a manual 15X zoom lens, inbuilt stereo speakers 
and remote volume control. 

The Mitsubishi LCPC Projector has an RRP of $10,999 and 
is available from selected electrical retailers. For more infor¬ 
mation circle 143 on the reader service card or contact 
Mitsubishi Electric on 1 800 811 212. ❖ 
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Video & Audio: The Challis Report 



For this month’s review, Louis Challis had the opportunity to check out the Wave Radio, from 
audio innovator Bose Corporation. Compact and stylish, this is no ordinary AM/FM stereo radio 
— Bose has taken advantage of the technology built into its Acoustimass and Wave Cannon sys¬ 
tems, to create a unit whose performance is comparable with much larger hifi systems... 


My earliest memories as a young child 
living in suburban Sydney during and 
immediately after the Second World War 
include listening to the family radio. It 
provided the sole element of electronic 
entertainment in my parents' house. The 
radio console resided in our living room, 
with its seven-valve receiver chassis in the 
top, and a large 12" electrodynamic 
speaker installed in the base. The radio 
provided an excellent performance, but 
more significantly, I have fond recollec¬ 
tions of its warm rich sound. 

Long after the War had ended, and fol¬ 
lowing the release of microgroove record¬ 
ings, my father bought a Kreisler console 
radio incorporating a record player. My 
family, like many others, then broadened 
its residential entertainment to add record 
playing to its repertoire. 

With the advent of television in 
Australia in 1956 the nature of home 
entertainment changed dramatically. 
Radios and even record players were 
immediately relegated to a second order 
ranking. Quality car radios and good 
receivers, or tuners in hifi systems, were in 
minimal demand. Those radios that were 
manufactured in Australia and the majori¬ 
ty of imported radios were primarily small 
transistor radios, which were either com¬ 
paratively scruffy or were so expensive 
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that few could afford to buy them. As you 
will note, nothing much has changed in 
the intervening period. 

The most insidious trend resulting from 
the down-sizing of radios and their cabinets 
has been the readily perceptible loss of their 
audio output's frequency bandwidth. 

Nowhere is that more evident than at the 
low frequency end of the spectrum. Based 
on my measurements, most portable, bed¬ 
side or clock radios have frequency 
responses which are hard pressed to do 
better than reproduce a 200Hz to 3kHz 
signal on AM, or 200Hz to 8kHz or 10kHz 
on FM. Whilst the FM stations transmit a 
stereo signal with a genuine 20Hz to 16kHz 
bandwidth, that signal is seldom heard, 
except when using a good FM tuner and 
matching quality loudspeakers. 

Bose re-think 

In the early 1990s Bose Corporation in 
America revised the radio scene. Whilst vir¬ 
tually all other manufacturers produced 
small radios (or clock-radios) whose sound 
potential was matched by their size, Bose 
decided that this was not the path it wished 
to follow. 

The marketing team at Bose came to the 
conclusion that there was a market seg¬ 
ment which sought a better performance, 
a matching superior appearance, and who 


were prepared to pay for the pleasure of 
having a product which sounded every bit 
as good as it looked. 

Conventional acoustical theory leads one 
to the conclusion that, as a loudspeaker gets 
smaller, its ability to radiate and faithfully 
replicate low frequency sounds diminishes 
in proportion to the area of its diaphragm. 
Obviously, with appropriate equalisation a 
designer can compensate for that dimen¬ 
sional limitation. The problem is that, as you 
apply more low frequency bass boost, the 
amplitude of motion or linear excursion of 
the loudspeaker's diaphragm soon exceeds 
the loudspeaker's capability. When the 
excursion exceeds the loudspeaker's travel 
limits of linearity, the voice coil has a nasty 
habit of producing unacceptable levels of 
distortion. If you persist with such question¬ 
able habits, the loudspeaker will audibly 
complain — and more embarrassingly, is 
equally likely to suffer an early demise. 

The R&D team at Bose had of course 
already developed their 'acoustic cannon' 
and 'Acoustimass' systems, which I consider 
to be among the most outstanding electro¬ 
acoustic developments of the 1980s. 

The underlying theory of those concepts 
is that the low frequency performance of a 
loudspeaker can be dramatically 
enhanced by loading either one or both 
sides with a quarter-wavelength stub, or 
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one or two separate tuned speaker enclo¬ 
sures which display comparable character¬ 
istics. The tuned element makes it possi¬ 
ble to either boost the low frequency 
response over a narrow band, or with two 
tuned circuits, to provide a double¬ 
humped bandpass response with match¬ 
ing improvement in overall bandwidth. 

This approach simultaneously achieves 
two major technological advances. The 
first and foremost advantage is the loud¬ 
speaker system's ability to produce a low 
frequency signal whose intensities are dis¬ 
proportionate to the size of the system. 

The second and equally critical advantage 
is that the Bose system is able to produce 
normal sound levels with significantly lower 
input power levels. In effect, the improve¬ 
ments are in direct proportion to the 
mechanical 'Q' of the system in much the 
same way that an electrical 'Q' of a tuned 
circuit achieves comparable advantage. 

Bose Corporation's international patents 
discouraged illicit infringement of their 
technology. Notwithstanding, I am aware 
of at least two European loudspeaker 
manufacturers who tried to circumvent 
those patents — but in the end, desisted 
because of the spectre of court penalties. 

Bose really capitalised on its new tech¬ 
nology with the bass driver module of its 
Acoustimass loudspeaker systems. The 
Acoustimass systems are one of the few 
loudspeaker systems that can truly claim 
to be a 'legend in their own lifetime'. But 
apart from using the technology in the 
Acoustimass systems and the 
Corporation's professional driver system, 
Bose appeared to be temporarily stalled in 
capitalising on its new technology. 

However all that changed four years 
ago. In May 1993 Bose released the first of 
its wave radios. The design philosophy 
underpinning the 'Wave Radio' concept 
was its ability to reproduce the original 
sound spectrum with an extended low fre¬ 
quency response — one which simply 
could not be matched by any other com¬ 
parable product in the market place. 

Low profile 

On first examination, the Wave Radio is 
notable for its relatively low profile and 
unusually shaped plastic cabinet. You are 
aware of its unusual almost-trapezoidal 
shaped cabinet, with a smoothly contoured 
slotted front panel, which lacks the square¬ 
ness and 'boxiness' of its competitors. 

A large plasma display is centrally posi¬ 
tioned at the upper edge of the front 
panel. The numerical components on that 
display provides TIME, indicate AM or 
PM, as well as four sets of alarm informa¬ 
tion. The word SLEEP lights up to indicate 
when the SLEEP MODE has been selected. 

When switched to the radio mode, the 
numerical display shows: 

• The station's frequency 

• Current time 

• Wake-up time 

• Time remaining before automatic shut-off 

• Volume setting as a relative decibel level 

Other displays show whether the input 


is auxiliary, FM STEREO, or AM; and VOL, 
for volume, while the output sound level 
is being adjusted. It also displays the word 
SEEK while the radio is searching for a 
strong signal, and PRESET when you are 
actually presetting a station's frequency. 

Only six presets are provided for AM 
and six for FM stations. I realise that many 
prospective purchasers may regard six 
presets per band as being inadequate, but 
it appears that most marketing investiga¬ 
tions reveal that the majority of people 
only regularly listen to a relatively small 
number of radio stations. Consequently a 
choice of six FM and six AM presets 
should satisfy the day-by-day require¬ 
ments of the majority of prospective users. 

All of the pushbutton controls on the top 
of the cabinet are clearly labelled and sensi¬ 
bly laid out. Only the ON/OFF power switch 
is brown, whilst all the other switches are the 
same beige colour as the cabinet. 

Two double-width pushbuttons are pro¬ 
vide for increasing or decreasing the out¬ 
put volume. Six numbered preset buttons 
are provided for selecting preset stations. 
Another two double-width pushbuttons 
are provided for searching up or down the 
frequency spectrum. 

Three separate buttons are provided for 
ALARM SET, ALARM MODE and CLOCK 
SET. The ALARM MODE button allows a 


the credit-card sized Wave Radio Remote 
Controller. Surprisingly, and unlike the 
Lifestyle Music System's remote con¬ 
troller, this unit employs an infra-red 
transmitter rather than an RF transmitter. 
In order to use this remote controller, you 
have to be positioned so that you (and it) 
can see the Wave Radio's front panel. 

The remote control's operating range 
exceeds 10m, and its angular range of dis¬ 
persion covers at least a 150° arc in the 
horizontal plane in front of the receiver. 

The Wave Radio's back panel has two 
input sockets for the Auxiliary input and 
two output sockets for the radio's output. 
The output socket's level is controlled by 
the radio's volume control setting. A 75- 
ohm coaxial input socket is also provided 
for the FM tuner's aerial input. 

Complex internals 

When I opened the Wave Radio's cabi¬ 
net, I discovered that Bose have taken 
considerable trouble in order to achieve 
the complex range of electronic and 
acoustical functions which the manufac¬ 
turer's literature claims that this radio will 
provide. A large printed circuit board is 
located in the black plastic base of the 
cabinet. On examination of its circuitry, 
the separate sections of the two radio 
tuners, and stereo amplifier's output cir¬ 


At the rear are 
the auxiliary 
audio input and 
line output 
connectors 
(lower left), the 
power input 
and the FM 
antenna input 
(lower right). 



selection of either turning on the radio or 
sounding a tone, which is indicated by its 
own special indicator light. Either way, 
when the alarm goes off, either the radio 
sound or the tone will gradually increase 
to the level that you have preset. 

If you have set the alarm to sound the 
tone, and you wish to listen to the radio 
following the alarm going off, then press¬ 
ing the ALARM MODE button eliminates 
the audible tone. You can of course select 
both tone and radio to operate simultane¬ 
ously when the alarm goes off. Should that 
happen then you can deactivate the tone 
by touching the very large SLEEP/SNOOZE 
button at the front of the control panel. 
The radio incorporates a second alarm 
option, which allows you to set a second 
alarm independent of the primary alarm. 

Tiny remote 

All of the major controls on the radio's 
upper cabinet surface are replicated on 


cuitry are clearly identifiable. 

More significantly, the quality of the pre¬ 
mium components and quality of its design 
are clearly identifiable. The output amplifi¬ 
er's heatsink is located close to the rear of 
the printed circuit board, in a well ventilated 
section of the receiver. All components are 
clearly identified, and the only thing lacking 
was a circuit diagram in order to make full 
use of the information therein. 

The radio's power transformer is well 
constructed, carefully screened, and has 
also been correctly positioned at the rear 
of the cabinet where it is optimally venti¬ 
lated. A battery compartment is provided 
for three 'AA' batteries to back-up the pre¬ 
set, and clock or alarm times which have 
been logged. In the event of a power fail¬ 
ure those memory functions and times are 
thus retained. 

The designers appear to have taken 
more trouble than I would have expected, 
as even the ferrite antenna has been care- 
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THE CHALLIS REPORT —BOSE WAVE RADIO 



Inside the box, most of the electronics is tightly packed and mounted on the 
baseplate. The speakers are enclosed in the sealed top moulding assembly. 


fully buffered by a foam rubber capping. 
This rubber capping reduces the likeli¬ 
hood of damage to the ferrite, or electro¬ 
acoustic feedback from the speaker's low 
frequency rear venting structure, which is 
located immediately above. 

By opening up the cabinet, I had hoped 
that I would be able to examine the 
speaker enclosure design more closely. 
Alas! Bose have carefully encapsulated the 
speaker cabinet, and in order to open it 
and remove the cover I would have need¬ 
ed special tools. Notwithstanding, the 
shape of the low frequency venting struc¬ 
ture is indicated by indentation in the 
plastic moulding, and these provide the 
clues as to the nature of the design philos¬ 
ophy which was adopted. 

On closer examination, one observes 
that the two 50mm diameter speaker dri¬ 
vers on each side of the cabinet have a 
distinctly different appearance. One dri¬ 
ver provides both low and high frequency 
output. The other driver appears to pro¬ 
vide only a high frequency output. In 
keeping with other subwoofer sound sys¬ 
tems, you only need one source for the 
low frequency energy — which is lucky, 
because otherwise the cabinet would be 
considerably larger. 

The low frequency venting port is locat¬ 
ed on the right-hand side of the cabinet. 
This port and the moulded convoluted 
section of ductwork behind it provide the 
mechanism through which the minuscule 
bass driver achieves its remarkable 
extended low frequency response. 

On the instruments 

The presence of the auxiliary input 
sockets (as well as the radio tuner's output 
sockets) provided me with an unexpected 
bonus when it came to evaluating the 
Wave Radio's objective performance. 

My first thought was to place the radio in 
our anechoic chamber and measure its fre¬ 
quency response in the same way that I 
would measure a loudspeaker's on-axis 
response. As I pondered that issue for a 
while, I realised that the two speakers were 
pointing in slightly different directions, and 
each fulfilled a different role when used in a 
semi-reverberant bedroom or living room 
situation. As a consequence, I decided to 
adopt a different approach. 

In order to assess its overall perfor¬ 
mance, I decided to provide an input sig¬ 
nal which used a swept narrow band of 
pink noise, with a 31.5Hz bandwidth. I 
then measured the Wave Radio's response 
at a distance of 1m, which would be rep¬ 
resentative of the distance at which it 
would be monitored if it were next to a 
bed in a semi-reverberant room. 

The resulting level recording revealed that 
the Wave Radio produces a double humped 
response that is within +/-6dB between 
55Hz and 300Hz. The rest of the spectrum 
lies within +/-6dB from 400Hz to 18kHz, 
which is not bad considering the size of the 
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drivers and their disposition in the cabinet. 
Had I used a sinewave for the test signal, the 
results would have been more graphical, but 
regrettably would have been considerably 
harder to interpret. 

I repeated the exercise with a pink noise 
input signal to measure the Wave Radio's 
1/3-octave band pink noise response. An 
examination of the two sets of results con¬ 
firmed that the Wave Radio achieves a 
remarkable extension of its low frequency 
output response. Its effective lower output 
limit extends below 50Hz. When one con¬ 
siders the size of the cabinet, this response 
simply cannot be sneezed at. 

It was obvious to me that with such a 
small cabinet incorporating minuscule 
50mm diameter drive elements, there was a 
strong likelihood that I would discover some 
other performance limitation. With that 
thought in mind, I proceeded to evaluate 
the practical upper output limits of the sys¬ 
tem at three test frequencies of 100Hz, 
1kHz and 6.3kHz. The parameter I sought 
to evaluate would be determined by the 
power output level where the total harmon¬ 
ic distortion level would be 3%, when mea¬ 
sured at 1 m from the front face of the radio. 

At 100Hz, the 3% distortion level con¬ 
formed to an output level of 72dB, which is 
somewhat lower than I would have expect¬ 
ed. By contrast, at 1 kHz the output level was 
a very healthy 95dB. At 6.3kHz the output 
level had dropped back to a modest 85dB. 

Whilst evaluating the output distortion 
characteristics, I expanded my assessment to 
examine the tone burst response of the 
radio's speaker on a CRO. There were some 
signs of ringing identifiable in the audible 
output. The four bands in which the ringing 


was observable occurred with test signals at 
70-72Hz, at 130Hz, at 2.3kHz, and to a 
lesser degree over the 3-5kHz region. 

As the Wave Radio will be most frequent¬ 
ly used in the FM stereo mode, I measured 
the FM tuner's frequency response. The 
tuner's frequency response is essentially flat 
(within +/-1 dB) from 20Hz to 11kHz. 
Beyond that frequency, the output level 
gently droops, so that by the time it reaches 
16kHz it is down by 6dB. 

The FM tuner's input sensitivity is 
17dBf, which is reasonably good. More 
significantly, the tuner's signal-to-noise 
ratio is better than 65dB, with a 65dBf 
input signal. I was impressed by the FM 
tuner's excellent response, so I proceeded 
to evaluate the AM tuner's response. 

Surprisingly, the AM tuner's response is 
wider than Bose claims in its literature. 
The -6dB points in the frequency response 
are at 40Hz and 4kHz. Although better 
than claimed, that bandwidth is still only 
marginally better than that provided by 
most other radios. It certainly falls short of 
what a more discerning purchaser would 
really like to be offered. 

Trial by jury 

By that stage of my evaluation I realised 
it was time to take the Wave Radio home 
and subject it to a 'trial by jury'. 

When I placed the Wave Radio on top of 
my racked music stack, I discovered that 
with its own tied-up folded dipole antenna 
stuck into the socket on the rear panel, I was 
able to pick up at least a dozen FM stations 
with more than adequate signal to noise 
ratio. With the dipole antenna unfolded and 
fully extended at both ends, I was able to 





BOSE WAVE RADIO — TEST RESULTS 

AM TUNER FREQUENCY RESPONSE 




PINK NOISE RESPONSE 



pick up all of the FM stations I had previ¬ 
ously heard, together with at least four new 
and weaker ones. 

On AM the receiver worked passably 
well. However, in order to achieve opti¬ 
mum reception on lower powered or dis¬ 
tant stations, the Wave Radio had to be 
rotated accordingly. 

On both FM stereo and AM, the Wave 
Radio provided a signal which was on par 
with my existing racked system in terms of 
its signal-to-noise characteristics. 
Surprisingly it was every bit as good in 
terms of its subjective audible quality. 

This was a trifle hard for my listening 
team to accept, as the differences in size 
are extreme. I decided that the best way 
to evaluate the audible differences would 
be to feed the Wave Radio auxiliary input 
with signals from my CD player. 

I watched my panel members' faces as I 
explained what we were about to do. At 
first they were somewhat incredulous at 
my stated purpose, and that incredulity 
expanded and was soon displayed by their 
facial expressions as a I started to play 
music through the Wave Radio. 

One panel member's response was, 
"Where is the other speaker?" When I 
patiently explained that there was no 
other speaker system, the quizzical looks 
which I received were indirect confirma¬ 
tions of the Wave Radio's performance. 

I set up an 'A-B' test involving the Wave 
Radio for the 'A' module, and my normal 
monitoring system for the 'B' module. I 
played some new discs which provide a 
balance between the normal low frequen¬ 
cies, and the rest of the audible spectrum. 

The first disc I used was a recently 
released Masterworks Heritage disc, featur¬ 
ing the famed Russian bass baritone 
Alexander Kipnis. The original 78rpm 
records have been re-processed to produce 
a CD featuring 'Opera Arias & Songs' (Sony 
Classical MHK 62354). The last track on 
this CD .is noteworthy and something of a 
rarity. It features Kipnis' 1929 recording of 
the aria 'In diesen heil gen Hallen' from 
Mozart's The Silver Flute. I played that par¬ 
ticular track through both the Wave Radio 
and my monitoring system. The results 
were astounding. My test panel's response 
was one of disbelief. Two of the members' 
responses were "How could this 'piddling' 
little radio provide such a remarkably good 
acoustic performance?" 

We progressed to something a trifle 
more difficult with Bartok's Concerto for 
Orchestra, with Esa-Pekka Salonen con¬ 
ducting the Los Angeles Philharmonic, 
(Sony Classical SK 62598). This is the only 
Bartok Concerto which I like, and its sig¬ 
nificance in this situation is that it displays 
the full range of orchestral instruments — 
important when evaluating the Wave 
Radio's performance. 

The differences in audible characteris¬ 
tics between the Wave Radio and my 
monitoring system were immediately 
apparent. Notwithstanding, the differ¬ 
ences were disproportionate to the size 
and cost of the respective systems. The 


only musical instruments whose perfor¬ 
mance fell well short of what I would 
describe as 'reasonable standards' were 
the drums. My test panel's response was 
an even greater degree of incredulity. 

Finally we listened to my favourite 
soprano, Kathleen Battle. Her latest disc is 
'Grace', in which she sings a potpourri of 

Bose Wave Radio 

A compact but high performance AM/FM 
radio. Overall dimensions are 360 x 205 x 
115mm (W x D x H), with a weight of 3.2kg. 
Good points: Impressive, well balanced 
sound quality that completely belies its com¬ 
pact size — especially on FM reception or 
playing CDs. Better than average AM recep¬ 
tion. Compact and elegant IR remote control. 
Bad points: As a radio, it’s certainly not 
cheap. For those who want good sound, and 
can justify the expense. Only six presets for 
FM and AM bands. 

Price: $649 RRP. 

Further Information: From Bose Australia. 
Call 1800 023 367 (freecall). 


sacred music backed by organ, harpsi¬ 
chord, harp and the American Boy Choir 
(Sony SK 62035). Every track on the disc is 
a gem, and sung with a panache that few 
sopranos could match. The Wave Radio 
displayed her singing with a commend¬ 
able quality of reproduction. The test 
panel was again impressed, to a sufficient 
degree that one member of the panel was 
already talking of buying a Wave Radio for 
her mother. 

In summary 

With a selling price of $649 (RRP), this 
is clearly not the radio to suit most pock¬ 
ets. It is however well suited for those of 
you who want a 'pint sized' radio which 
can reproduce a bedside sound quality 
which approaches that provided by your 
hifi system. 

Once you hear it, even if you don't end 
up purchasing a Wave Radio straight 
away, it's more than likely that you will 
place it on your future birthday or 
Christmas 'wish list'. ❖ 
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HYPERTEC'S 586 
UPGRADE MODULE 

Thought about upgrading your computer? One of the simplest and most effective upgrades is to 
replace the CPU for a faster one. For this review, we looked at the HyperRace 586 from Hypertec, 
a CPU upgrade module that can squeeze 586 133MHz performance from a standard 486 moth¬ 
erboard. In some cases, this can result in a performance increase of over 300%... 


by GRAHAM CATTLEY 

The architecture of the IBM PC lends 
itself well to replacing and upgrading 
almost every aspect of the computer 
with newer, bigger and faster compo¬ 
nents as they become available. As a 
result, upgrading your computer is often 
simply a matter of removing the lid and 
adding or replacing the new device. 

For items such as memory or hard dri¬ 
ves, this process can continue indefinitely; 
the problem comes, however, when you 
decide to upgrade your CPU to a faster 
version. Faster CPUs consume more cur¬ 
rent, and thus dissipate more heat. 

To alleviate this problem, Intel decid¬ 
ed to drop the supply voltage from 5 V 
down to 3.3V for their newer CPUs, 
thereby reducing the dissipated power. 
A good idea, but one that left many 
motherboards at a dead end as far as 
upgrading was concerned. As a result, 
any Socket 1 or Socket 2 486 mother¬ 


board is limited to supporting only the 
older CPUs, and thus a maximum of a 
486DX2/66. 

The only real upgrade path for these 
computers is to ditch both the CPU and 
the motherboard and move on to a 
Pentium system. Even if you have a 
Socket 3 motherboard capable of sup¬ 
porting the 3.3V CPUs, you still hit the 
end stop at a DX4/100. Again, if you 
want a speed or performance increase 
you have no choice but to ditch the lot 
and buy a Pentium. Most of these later 
486 motherboards support the 586 
series of CPUs produced by Cyrix and 
AMD, but they are still limited to a 
maximum speed of 100MHz. 

The HyperRace 586 

The HyperRace 586 CPU upgrade 
module from Hypertec combines an 
AMD 586/133 with a 5V to 3.3V volt¬ 


age converter in the one package, which 
overcomes the above problems and pro¬ 
vides a significant performance boost, 
even for high end 486s. 

The module consists of a small (46 x 
46mm) square PCB on which is mount¬ 
ed an AMD 586 133MHz CPU, a 3.3V 
voltage regulator, a small amount of 
SMD support circuitry as well as a set of 
three configuration jumpers. The under¬ 
side of the module contains an array of 
169 gold plated pins that allow the mod¬ 
ule to inserted into any 486 169/238-oin 
PGA socket. It comes in an upgrade kit 
with a small CPU removal tool (to 
remove the original 486 from the moth¬ 
erboard) and a 72-page user’s guide. 

Also included is a 3.5” floppy disk con¬ 
taining ETDIAG, a small utility program 
that can produce a report on your current 
system. It will also run a Dhrystones 
benchmark on your system, so that you 
can compare your system’s performance 
both before and after the upgrade. 

One important point raised in the 
user’s guide is that the upgrade doesn’t 
work with 486 SLC and DLC proces¬ 
sors, nor will it replace DX/50 CPUs. 
(Note: this is the 486DX/50, not the 
more popular 486DX2/50 CPU.) 

Installation 

For the purpose of this review, I 
decided to install the HyperRace 586 
CPU upgrade in my work machine, a 
486DX2/66 with 16MB RAM, and a 
340MB hard drive. 

The user’s manual supplied with the 
upgrade is surprisingly well written. It 
covers every aspect of the entire 
changeover procedure in a clear and 
concise manner, and leaves no room for 
errors in how to remove the old CPU 
and install the upgrade. This is a very 
important point, as I would imagine that 
many users would find this a nerve- 
wracking experience. The guide gives 
diagrams showing the various socket 
types and configurations found on most 
motherboards, and gives step by step 


Options - 


Help 

Upgrade Solutions 
Show Report 
Socket Styles 
Uiew CONFIG.SYS 
View AUTOEXEC.BAT 


CPU ft FPU Info 
System Info 
Ordering Info 
Advanced Tests ► 


Rerun Benchmark 


Enter User Info 
About... ALDA 
Exit 


HyperRace 586 Diagnostic Uersion 1.42 

======= ^^ CPU Information 



CPU Type 
CPU Hfg 
CPU Bus 
CPU Core 
P Rating 
CPU Mode 
CPU Cache 


Am5x86 4.Ox Clock 
AND 

33 NHz 
133 NHz 
N\A 
Real 

16K Unified, UT, Enabled 


-Aduanced CPU Identification Information 

CPU Uersion, obtained from 


CPUID 
DIR 0/1 
CPU Nodel 


FPU Type 
FPU Nfg 


0x04E4 "AuthenticAND” 
Can't Determine 
Am5x86 

- FPU Information - 

Internal 
From CPUID 


splay and run more aduanced CPU tests. 


(Page 4 of 3) 




This screenshot is taken from Hypertec’s ETDIAG , a simple diagnostic/bench¬ 
mark program that can give you an idea of the upgrade’s performance. 
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The HyperRace 586 
upgrade contains a 
5V to 3.3 voltage 
converter (lower 
left) which powers 
the AMD 586/133 
CPU sitting under 
that tiny (1 ” 
square) heatsink. 
Because of its low 
voltage operation, 
the upgrade runs 
no hotter than a 
standard 486. 


instructions all the way. 

As I mentioned before, the upgrade 
contains a set of three jumpers that are 
used to configure the module so that it 
will run properly when installed on the 
motherboard. These three jumpers set: 

(a) whether the upgrade is to be 
installed in a CPU or Overdrive socket; 

(b) if the upgrade runs in clock tripling 
or clock quadrupling (x3 or x4) mode; 
and (c) whether the upgrade’s own 
16KB internal cache is set to write- 
through or write-back. 

The first two jumper settings are 
explained quite clearly in the manual, 
but the write-through/write-back 
jumper wasn’t mentioned in the installa¬ 
tion section of the guide, so I left it in its 
default position of write-through. Of the 
other two jumpers, I selected the CPU 
socket position (it was the only one on 
my motherboard) and x4 clocking, 
which by my calculations would bring 
my system up to 133MHz. 

Having removed my original CPU (I 
didn’t need the little removal tool as my 
motherboard used a ZIF socket), I then 
plugged in the upgrade module, shut my 
eyes, and switched on the computer... 

Well, no smoke ensued, and the com¬ 
puter seemed to boot normally; the only 
problem was that the BIOS boot screen 
reported an ‘80486DX2 CPU at 
100MHz’, not 133MHz as I’d expected. 
Curious, I ran ETDIAG to compare its 
benchmark against the one I had run 
before the upgrade. 

Unfortunately, the program seized up 
halfway through the test, and I had to 
reset the computer. On this second 
(warm) boot, the BIOS reported that it 
had found an ‘80486DX2 CPU at 
132MHz\ Even more curious, I ran 
ETDIAG again, and this time it suc¬ 
ceeded in running and reported a 
Dhrystones rating of 60860 (as opposed 
to 33705 for my original processor). 


Unsure as to why the computer reported 
a lower speed when first booted, I 
switched off the machine and started 
again. After several cold and warm 
boots, I found that on a cold boot, the 
BIOS would always report a clock of 
100MHz, but on subsequent warm 
boots it would get it nearly right, and 
report 132MHz. (Why 132 and not 133? 
Don’t ask me, I don’t know!) 

Taking all this in my stride, I decided 
to try the upgrade in some real-life tests 
— benchmarks are all very well, but 
they don’t always prove very much. 

Big job 

To start with, I tried rotating a 32-bit 
5.5MB uncompressed TIFF image by 90 
degrees, which is a big job for my old 
DX2/66 system, and it took a total of 28 
seconds to complete the procedure. With 
the HyperRace installed, and with the 
BIOS reporting ‘100MHz’, it took 21 
seconds, which equates to quite a reason¬ 
able 30% speed increase. After warm¬ 
booting the machine and trying again at 
‘132MHz’, it still took 21 seconds. 

Converting the image to CMYK took 
my old system 33 seconds, while the 
upgrade managed it in just 20, again 
regardless of the speed reported by the 
BIOS. Importing a very short but highly 
complex EPS file took 56 seconds on 
my DX2/66, but with the upgrade 
installed, it only took 18 seconds — a 
huge speed increase of over 300%. 

This goes to show that, while the 
HyperRace CPU is extremely fast, any 
bottleneck in your system (in my case, 
shortage of RAM) will still slow things 
down significantly. The big TIFFs 
required large amounts of data to be 
thrown around the system, involving a 
lot of actual memory access and associ¬ 
ated disk swapping, slowing the process 
down considerably. The little EPS file, 
on the other hand, although processor 


intensive, didn’t involve shifting large 
amounts of data, and so could really 
scream along. 

And what about the 100/132MHz 
CPU speeds reporting by the BIOS? 
Well, after contacting Hypertec we 
came to the conclusion that it was sim¬ 
ply a case of the BIOS getting a little 
confused on power up, and mis-report- 
ing the CPU speed — the tests per¬ 
formed previously seemed to support 
this theory as well. (For the sake of 
completeness, I tried running the 
upgrade in its x3 mode and found that 
the BIOS reported a ‘DX4-S at 
100MHz’. This reinforced the ‘con¬ 
fused BIOS’ theory, as it looked as 
though it was recognising the CPU cor¬ 
rectly at the lower speed.) 

Trial offer 

It is not surprising that Hypertec are 
proud of their HyperRace 586 upgrade, 
but what is surprising is that they offer a 
30-day money back guarantee on the 
upgrade module if you aren’t happy with 
the performance it provides. This is the 
first time I’ve come across a company 
willing to provide this sort of reassurance 
on such a low-level system component. I 
think it also shows the confidence that 
they have in their product, and that you 
can expect to get a real, practical perfor¬ 
mance increase out of your system. 

To top it all off. Hypertec provide free 
technical support on a toll-free number, 
to help with any problems in getting the 
upgrade up and running. 

So no matter what 486 CPU you are 
running at the moment (with a few 
exceptions), you really can’t go wrong 
by installing the HyperRace 586. With 
this upgrade, almost any 486 system is 
likely to be transformed into a very 
respectable computer indeed; and at 
$199, it could well be the most cost 
effective upgrade around today. ❖ 


HyperRace 586 upgrade 


Good points: Cheap, easy to install, 
effective. 

Bad points: Doesn’t work with some 
486 models 
RRP: $199. 

Available: From most major computer 
suppliers, or contact Hypertec directly 
on (02) 9857 9900 orfreecall 131307, to 
take advantage of their 30-day free 
trial.The company’s street address is: 
Hypertec Pty Ltd, 61 Talavera Rd., 
North Ryde NSW 2113. Their postal 
address is: PO Box 1782 Maquarie 
Centre, North Ryde NSW 2113. 
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ICOM'S IC-R10 
WIDEBAND RECEIVER 

The latest addition to loom’s impressive range of products is the IC-R10, an updated version of 
its very popular IC-R1 pocket sized wideband communications receiver. It features additional 
reception and scanning modes, a ‘bandscope’ function displaying nearby signals, a built-in 20dB 
attenuator and the ability to be programmed from a PC using the Cl-V interface. 

by JIM ROWE 


Back in the October 1990 
issue I reviewed Icom’s then 
new IC-R1 'mighty midget’ 
receiver, which generated a 
lot of interest. It was the first 
pocket sized wideband com¬ 
munications receiver, and 
delivered surprisingly good 
performance when one con¬ 
sidered the compromises 
that Icom had to make, in 
order to squeeze so much 


into such a miniscule case. 
Since then I understand it’s 
been very popular. 

Time marches on, though, 
and Icom has now released 
the IC-Rl’s successor, the 
new IC-R10. While similar in 
styling the new model is actu¬ 
ally a little larger than the ear¬ 
lier model — measuring 130 
x 58.5 x 31.3mm, and weigh¬ 
ing in at 310g — which is 


probably a good thing, 
because the IC-R1 was right 
on the borderline of being too 
small for convenient use. 

The slightly larger case 
size has allowed the design¬ 
ers to provide more control 
buttons (now 20, instead of 
18), and to make them a lit¬ 
tle larger and ‘finger friend¬ 
ly’. The speaker is also a lit¬ 
tle larger (36mm), for better 
sound. Apart from that 
things are much the same; 
there’s still a rotary tuning 
control at the top, together 
with the volume and squelch 
controls (now concentric). 

The tuning range of the new 
receiver is similar to its pre¬ 
decessor, reaching to 
1300MHz at the high end 
although only down to 
500kHz at the low end (the 
IC-R1 went down to 
100kHz). However there’s 
now a wider range of recep¬ 
tion modes; as well as the 
AM/FM/WFM modes pro¬ 
vided on the IC-R1, you now 
have USB, LSB and CW 
modes for greater ‘receivabil- 
ity’ on the HF bands. 

There’s a wider range of tun¬ 
ing steps, too. You can now 
choose any of 15 preset step 
sizes, from 100Hz to 100kHz, 
or program a custom step size 
of your own (from 100Hz to 
999.9kHz, programmable in 
100Hz increments). As before 
it’s also possible to set the 
rotary control steps to larger 
increments as well (1, 10 or 
100MHz). As the front end of 
the IC-R1 had a few limita¬ 
tions in terms of image and 
intermodulation product rejec¬ 
tion, Icom’s designers have 


redesigned this section for the 
IC-R10 and given it improved 
bandpass filtering. The triple¬ 
conversion system has also 
been revamped, with a first IF 
of 429.1MHz now used when 
you’re receiving signals 
between 340MHz and 1GHz. 
For other frequencies the orig¬ 
inal first IF of 266.7MHz is 
used. The second and third IFs 
are still 10.7MHz and 455kHz. 

In addition to these changes, 
the IC-R10 now also incorpo¬ 
rates a switchable 20dB RF 
attenuator, to improve large- 
signal performance. 

Another new and very nice 
feature is a real-time ‘band- 
scope’ function, whereby the 
bottom third of the LCD dis¬ 
play becomes a simple but 
very useful panoramic dis¬ 
play, showing the presence 
of nearby signals either side 
of your current tuning fre¬ 
quency. Icom claims this is 
the first time such a facility 
has been provided on a hand¬ 
held receiver, and it’s a wel¬ 
come addition. 

The bandscope essentially 
displays 11 small graphics 
blocks in a horizontal row, 
with a narrower centre block 
representing the current tun¬ 
ing frequency and five wider 
blocks on either side repre¬ 
senting the adjacent tuning- 
step ‘channels’. The height of 
each block represents the 
amplitude of any signal pre¬ 
sent in that channel. When the 
tuning step size is set to 
greater than 20kHz, the band- 
scope automatically limits its 
passband width to +/-100kHz, 
but otherwise the two are 
linked — very handy. 
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The ‘bandscope’ displays variable- 
height blocks along the bottom of the 
LCD , representing signals below and 
above the current frequency. 

The IC-R10 now has a total of 1000 
memory channels (compared with 100 
for the IC-R1), and the channels can be 
given eight-character names, for easier 
identification. Channels can now also be 
grouped into banks, and each bank 
given a 10-character name. A non¬ 
volatile EEPROM is used for memory, 
ensuring that your memory data is not 
lost if the receiver’s battery goes flat. 

On the scanning side, there’s now a 
wider range of scan modes, including an 
intelligent ‘SIGNAVI’ mode which 
skips clear frequencies within +/- 
100kHz of a paused frequency, to the 
next ‘real’ busy channel. The IC-R10 
also incorporates Icom’s proprietary 
VSC (voice scan control) function, 
which pauses scanning only when mod¬ 
ulated signals are present. 

Other new features on the IC-R10 
include a noise blanker and auto noise 
limiter, plus a basic CI-V serial data 
interface which allows communication 
with a PC (via an optional adaptor) and 
also ‘cloning’ memory contents from 
one IC-R10 to another (via an optional 
cloning cable and software). 

In short, the IC-R10 is significantly 
enhanced over the previous model, 
and a surprisingly capable communi¬ 
cations receiver. 

How it performs 

As you can see from the basic spec 
panel, the rated sensitivity of the IC-R10 
is well below luV for FM and SSB/CW, 
and below 2.5uV for WFM and AM. We 
checked the sample receiver on the bench 
at quite a few frequencies, and got figures 
that fell comfortably within these specs. 
A few quick checks of the selectivity in 
the various modes also confirmed the 
specs in that regard. 

We also tried out the receiver in 
action, with both the ‘rubber ducky’ 
antenna supplied and a couple of exter¬ 
nal antennas — a balanced long-wire 
antenna for MF and HF, and a discone 
for VHF and UHF. As expected it gave 
a very good account of itself, even with 
the little rubber ducky antenna. And its 
performance with the larger antennas 
was significantly more satisfying than 


BASIC SPECS 


• Receive system : Triple superheterodyne 

• Intermediate freq. 

1st 266.7 MHz (340 0000-999 9999) 

429.1 MHz (except above freq) 
2nd 10.7 MHz 

3rd 455 kHz 

•Sensitivity (typ.) (except spurious points) 



’FM and WFM are measured at 12 dB SINAD; AM. SSB and 
CW are measured at 10 dB S/N. 


•Mode 

• Tuning steps 


•Power supply 
requirement 


: FM. WFM AM. USB. LSB. CW 
: 0.1. 0.5, 1.5.6.25. 8. 9. 10. 

12.5. 15. 20. 25. 30. 50. 100 kHz 
or user-programmable 
(0.1-999.9 kHz/0.1 kHz steps) 

: 4.8 V OC (4 AA (R6) Ni-Cd cells); or, 
4.8-16 V DC acceptable 


(negative ground) 

• Current drain (at 13.5 v DC); 

Rated audio 180mA typ. 

Standby 110 mA typ. 

Power saved 38 mA typ. 

•Usable temp, range : -10X to +50°C (+14T to +122'F) 
•Antenna connector : BNC (50 12) 

• Scan speed 

Programmed 16 7 channels/sec. 

Memory 6.25 channels/sec. 

•Selectivity 

SSB. CW More than 4 kHz /6 dB 

AM. FM More than 15 kHz/6 dB 

WFM More than 150 kHz/6 dB 

•Audio output power ; More than 120 mW at 10% distor¬ 
tion with an 8 U (at 13 5 V DC) load 


for its predecessor. 

Notwithstanding its tiny size, then, the 
new Icom IC-R10 is a very impressive 
and surprisingly practical MF-to-UHF 
wideband communications receiver. 
Not to rrfention its excellent perfor¬ 
mance as a scanner, of course. The 
quoted price is only $764.40 (RRP), too, 
which allowing for inflation in the last 
six years is probably a little less in real 
terms than was the IC-R1. ❖ 


Icom IC-R10 Receiver 

An improved pocket sized wideband 
communications receiver, covering 
from 500kHz to 1300MHz and offering 
AM, FM, WFM, USB, LSB and CW 
reception modes. 

Good points: Improved front end, 
more reception modes, more memo¬ 
ries (1000), ‘bandscope’ panoramic 
display function, inbuilt RF attenuator. 
Bad points: Nothing serious, consid¬ 
ered in context. 

RRP: $764.40. 

Available: From Icom dealers. More 
information from Icom Australia, 7 
Duke Street, Windsor 3181; phone 
(03) 9529 7582. 



□ GSM / E-GSM 

□ PCN, PCS 



Defective mobile? 
Find out fast with the 
Wavetek 4100 

Fast and thorough 

You know immediately if the mobile 
is working or defective. The details you 
need for trouble-shooting are available in 
the FAULT FIND mode. 

Handy and inexpensive 

This low-cost hand-held tester fits easily 
onto any shop counter. 

Universal and versatile 

The correct tester for any GSM based 
mobile radio system. 

Future proof 

The system software of the Wavetek 4100 
series is easily updated by connecting 
the instrument to a PC. These updates will 
be available via the Internet. 

Scientific Devices Australia Pty Ltd 






Melbourne 

(03) 9569 1366 

Fax (03) 9563 4728 

Sydney 

(02) 9344 5200 

Fax (02) 9349 2602 

ADELAIDE 

(08) 8281 3788 

Fax (08) 8281 4194 
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EFI UPDATE 
FOR CAR COMPUTER 

In the March ‘96 issue, we presented a car computer design intended mainly for carburetted 
engines. The computer has now been updated to work with electronic fuel injected vehicles, with¬ 
out needing fuel flow sensors. Its ‘virtual car dashboard’ facility has also been refined, and these 
additions and some interesting applications of the computer are described in this article. 


by ROBERT PRIESTLEY 

Because it was originally designed for 
carburetted engines, the car computer 
described in March ‘96 needed a fuel 
flow sensor to give information about 
fuel consumption. With EFI and diesel 
engines however, two flow sensors are 
needed to measure the actual fuel used 
by the engine; one to measure fuel flow 
into the engine and the other to measure 
the fuel returned to the tank. Although 
this differential measurement system 
works and was incorporated into version 
1.1 of the software, it’s expensive 
(needs two flow sensors) and works 
only if the fuel flow rate is in the linear 
range of the flow sensors. 

In an electronic fuel injected engine, a 
pressurised fuel line feeds the fuel injec¬ 
tors, which are controlled by a comput¬ 
er. A fuel injector is an electro-mechan¬ 
ical device which delivers precise 
amounts of fuel to the engine. By vary¬ 
ing the injector’s open time, the engine 
management computer can precisely 
control the performance of the engine. 

So in an EFI engine, the car computer 
software can calculate the amount of 
fuel being used by simply measuring the 
time the fuel injector is open, which is 
what we’ve achieved in version 2.0 of 
the car computer. This also means you 
don’t need fuel flow sensors, which 
makes the installation simpler and 
cheaper. In fact only five electrical con¬ 
nections are needed to install the EFI 
version of the computer. 

As with the previous version, the 
EFI version is being offered as a kit 
and is identical to the original comput¬ 
er except for a change in the firmware. 
So for a full description of the car 
computer, see EA March 1996. 
Assembly instructions and a user man¬ 
ual are supplied with the kit. 

Features 

Here’s a brief summary of the main 
features of the car computer. Its dimen¬ 
sions are 145 x 70 x 55mm and the kit is 
supplied with a black aluminium 


anodised case, customised membrane 
keypad and all parts. 

The computer provides 22 calcula¬ 
tions in metric, US or imperial format, 
displayed on a 24 x 2 backlit liquid crys¬ 
tal display. The distance calculations 
include distance travelled on a journey, 
distance remaining for the journey, trip 
meter and ‘distance to empty’ based on 
average fuel consumption. 

The speed calculations include current 
speed, average speed and peak speed. 
The tachometer display includes RPM 
and peak RPM. The fuel calculations 
include fuel used on a journey, fuel 
remaining in tank, litres/100km, 
km/litre, average litres/100km, average 
km/litre, litres/hour (flow rate), total 
fuel cost and journey fuel cost. 

The timer display includes a journey 
timer, and shows the time remaining to 
complete a journey, time remaining at 
average speed to complete a journey. 

Availability, Prices 

This project is available as a kit from 
Oztechnics P/L, of PO Box 38, lllawong 
2234; phone (02) 9541 0310, fax (02) 
9541 0734. Oztechnics’ Web site is at 

http://www.oztechnics.com.au/, or you 
can email robert@oztechnics.com.au. 


Here are the prices: 

Car computer EFI Kit V2.2 $240 

Car computer kit VI.1 
(requires flow sensor) $240 

Speed sensor 

(proximity switch) $30 

Fuel flow sensor $95 

Virtual dashboard + special EFI kit 
+ RS-232 translator kit $340 

VB source code disk for 
virtual dashboard $40 

HC05 development system 
demo disk and source 
code samples $5 

HC05 user manual and 
Windows Acrobat Reader 
(three disks) $10 

Delivery charges $10 


and a trip timer. The computer also has 
a standing distance timer accurate to 
1/100 of a second, typically used for 
400m sprint timing, and an overspeed 
alarm to avoid those speeding fines. 

Virtual dashboard 

A virtual dashboard is a computer dis¬ 
play simulating the instrumentation of a 
vehicle dashboard. To implement it, you 
need an IBM compatible PC, probably a 
laptop if you want it with you in the 
vehicle. The PC is linked via its serial 
port to the car computer. 

The system therefore consists of a ser¬ 
ial link between the car computer and a 
PC, an RS-232 level shifter, special car 
computer firmware and an application 
for Windows written in Visual Basic. 
The virtual dashboard screen (shown in 
Fig.l) displays all calculations simulta¬ 
neously on the PC screen. It also dis¬ 
plays the injector pulse width, the liquid 
crystal display sample time and sample 
number. The captured data is written 
into a file and can be played back at dif¬ 
ferent speeds or loaded into a spread¬ 
sheet for analysis. The virtual dashboard 
software and a sample data file can be 
downloaded from the Oztechnics Web 
site. The source code is also available if 
you want to customise the dashboard. 

The software 

The car computer software was devel¬ 
oped using the Oztechnics 68HC05 
Development System. As a special offer 
to EA readers interested in learning 
HC05 code, the development system 
software, user manual and car computer 
HC05 routines can be downloaded for 
free from our Web site for further eval¬ 
uation of the code. A disk of all the soft¬ 
ware is available for readers who don’t 
have Internet access. 

Comments are included in the sample 
listings to help you analyse them. Also 
available is a simple PC program which 
simulates an injector pulse using the 
parallel port of a PC. This program can 
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A screen dump showing the virtual dashboard. It shows fuel consumption , 
speed , RPM, injector information and more. 


be used to bench test the car computer 
before installation. 

The simulator which forms part of the 
HC05 software package can be used to 
run the routines on a PC, so you can see 
what actually happens in the microcon¬ 
troller. The software is certainly worth a 
look at, and is an excellent way to get an 
introduction to microcontrollers. 

We can’t describe the software in 
detail, but as an overview, it generates 
200 timer interrupts a second, which 
increments a timer counter every 5ms. 
This counter keeps track of all the vari¬ 
ous timers in the program, and co-ordi¬ 
nates the execution of the software and 
the keypad scan routine. 

A useful routine to examine is how 
the computer calculates fuel consump¬ 
tion. Its 68HC705C8 microcontroller 
has an internal timer resolution of 2us 
when running with a 4MHz crystal. 
Considering that an injector pulse varies 
between 1 - 15ms, there is ample reso¬ 
lution for this application. 

The microcontroller has a special 
timer input pin which is ideal for mea¬ 
suring pulse width, as it can be used to 
capture the exact time at which a transi¬ 
tion occurred. This value is stored or 
subtracted from the previous measure¬ 
ment to calculate the open time of the 
injector. Once this is known, it is added 
to a total sample. The computer updates 
the fuel consumption each second, 
clearing the previously stored value at 
each update. 

Another routine is how the computer 
calculates distance. The negative edge 


of each pulse from the speed sensor trig¬ 
gers the external interrupt pin on the 
microcontroller, generating an interrupt. 
This causes the software to service the 
distance subroutine, which simply adds 
or subtracts the distance calibration 
value to the various distance counters. 

Installation 

Installation is relatively straightfor¬ 
ward. You will need to locate a per¬ 
manent 12V supply, ignition switched 
12V, ground and an optional head¬ 
lights connection (for the backlit 
LCD). The back of the vehicle’s digi¬ 
tal clock is often a good source for 
these voltages. Once power is estab¬ 
lished, run a wire to an injector and 
connect it to the switched (grounded) 
side of the injector. 

The last connection is to the elec¬ 
tronic speedo of the vehicle. The com¬ 
puter needs an input of one to four 
pulses per wheel revolution. If the 
speedo produces more than four puls¬ 
es per wheel revolution, you’ll have to 
install a separate speedo sensor (also 
available), or divide the pulses using a 
digital divider circuit. 

Note that the speedo output must be 
a 0-5V digital pulse. An inductive 
pickup is not directly suitable, as its 
output signal needs to be amplified 
and conditioned. 

Calibration 

The car computer must be calibrated 
before it can be used. To calibrate the 
distance, drive for a known distance, 


usually l-5km, so the computer can 
count the number of pulses produced by 
the distance (speedo) sensor. The com¬ 
puter will then calculate how far the car 
travels for each pulse. 

The fuel injector is calibrated by mea¬ 
suring the total injector open time for a 
known quantity of fuel. Typically you 
should use a full fuel tank when doing 
this calibration. The computer will cali¬ 
brate itself over as many days or trips as 
necessary to use up a full tank. While in 
calibration mode, the LCD screen dis¬ 
plays the last injector pulse in microsec¬ 
onds, pulse frequency and total accumu¬ 
lated injector time. 

Applications 

Although we call it a car computer, it 
has other applications. For example, 
we’ve have had reports of the car com¬ 
puter being installed in rally cars, boats, 
industrial machines, earth moving 
equipment and even an aeroplane. Any 
application requiring a counter, or 
where a quantity of liquid is to be mea¬ 
sured can be accommodated. 

An interesting application I was 
involved in concerns the car computer 
and the Internet. In April ‘96 I worked 
with a professional entrant in the Targa 
Tasmania car rally. This is an interna¬ 
tional event which attracts professional 
drivers from all over the world. The dri¬ 
ver, Peter Ross, is an information tech¬ 
nology specialist and he wanted a ‘hi- 
tech’ gadget to help him in the rally. I 
fitted the car computer into his Peugeot 
205GTI, along with a video camera and 
a laptop PC that was connected via a 
mobile phone to the Internet. 

The laptop captured the telemetry of 
the car computer and also grabbed 
video images via its parallel port. We 
used a low cost Quick Cam camera, 
gaffer taped to the navigator’s sun 
visa, giving a bird’s eye view of the 
race. This data was then uploaded onto 
the Internet, allowing Internet users 
anywhere in the world to experience 
the race from the cockpit of the 
Peugeot, via the virtual dashboard, 
telemetry and video. We believe this 
was a world first, and it was very 
exciting to watch the virtual dashboard 
speedo move towards the 200km/h 
mark. This ‘virtual experience’ can be 
downloaded from the Pannel Kerr 
Forster Web site. 

The next step might be to digitise the 
cockpit intercom, but at 200km/h it’s 
easy enough to imagine the conversa¬ 
tion between the navigator and the dri¬ 
ver! Incidentally, the car computer can 
be ordered as a kit from our Web site 
using a secured transaction process. 

ELECTRONICS Australia, July 1997 


19 





Everything for the enthusiast 






The PowerHouse is the one-stop-shop for electronic enthusiasts. Everything you could possibly want is under one roof. From the 
smallest components and kits to professional testing equipment like state-of-the-art hand held multi-meters and digital oscilloscopes. 

If you’re buying for a gift our experienced staff will ensure your purchase will be well received. 

Our reference library, huge range of technical books and manuals will keep 
enthusiasts at the cutting edge of the electronics field. If Ham Radio is 
your game then our fully operational ham shack and trained staff will 
help with all your communications needs. So come in and see 
the new Dick Smith Electronics PowerHouse for yourself. It's more 
than a store, it's the 
answer to all your 
electronics and 
communications 
needs. 


Wilesco Steam 
Roller Engine Kit 

Build your own steam roller that has its own 
brass boiler with water gauge glass. Double 
acting brass cylinder with flywheel, spring 
loaded safety valve and steam whistle. 
32cm in length. 

Cat K-9602 


$ 149 


Wilesco Steam Engine 

Simulates a real steam engine, and it 
even has it’s own flywheel pulley which 
can be used to drive other equipment. 

Easy to assemble and operate it will give 
you a working knowledge of how these 
fascinating, simple engines work. Kit 
is supplied complete with tank, burner, 
safety valve & piston. All of which can be 
mounted on it’s sturdy base. 

Cat K-9600 

AND ACCESSORIES 

Wilesco Engine Oil 30ml 
Cat K-9652 $8.50 

Dry Spirit Tablets 
(Pack of 20) 

Cat K-9651 $9.50 


Steam Engine 

A larger and more versatile 
steam engine than K 9600, this 
overtype engine will give hours 
of educational entertainment. 
Large capacity boiler with 
mirror polished brass finish 
and true to life scaling 
make this a very 
impressive 
addition to 
any collection. 

Cat K-9601 


*239 




Weller Crescent 0 utilux 


Canon 


Apple Mini Spy Scope Viewer 

The Apple Mini Spy Scope Viewer is ideal for sporting events, concerts, nature hikes, 
camping and hunting. The Prismatic lens system magnifies an image 8 times and 
fully coated optics provide an amazing clear and stable image. Small enough to 
fit in the palm of your hand or shirt pocket. They are very light (105 Grams) and 
measure 89mm in length. The unit can even be turned up side down to be 
used as a magnifying glass. 

Specifications: 

• Magnification - 8 x 

• Objective Lens Diameter - 22mm 

• Close Focus - 3 Metres 

• Weight - 105 Grams 

• Angle of View - 5 Degrees 

Cat L 8100 $AO 



























Visio Technical 
CAD V4.5 

This is the easiest and most 
effective way to create 
professional quality technical 
drawings. Visio Technical 
automates common drawing tasks 
to simplify the creation and 
distribution of technical drawings. 
Can read and save to many 
different CAD file types.On C.D. 
Cat X 7238 £ 


MONSTER CABLE Speaker Cable 

Entry level 16 gauge speaker 
cable for smaller systems. 

Monster XP cable with “Magnetic 
Flux Tube” construction, suits 
medium size systems. 

Original monitor cable - the world’s 
most popular high performance 
speaker cable. 


High Voltage Insulated Pliers 

Heavy duty units Ideal 
for use by Electricians 

Crescent 203mm insulated 
pliers with hardened jaws. 

Cat T 3355 $ 39.90 

Crescent 178mm insulated 
cutters made from 
alloy steel. 

Cat T 3356 $ 37.50 


Build 25 Fun 
Electronics Projects 

Fun With Electronics 
A terrific interactive CD-ROM with 
hands-on learning materials. Build and 
play with a radio, siren, burglar alarm, 
metal detector, intercom and 20 more 
fun-filled projects. Includes CD-ROM 
with instruction book, workbench & a 
toolbox containing over 100 electronic 
components. Win 95 compatible. 

Cat X 6416 *49 



Cat W 1380 

$2.95/m 

Cat W 1382 

$4.95/m 

Cat W 1384 

$9.95/m 


Save $20 


Crescent 
Screwdriver Set 

13 piece screwdriver set 
in a plastic case. Ideal 
for all your projects 
and repair jobs. 

Cat T 6131 



$ 


49 


90 



Crescent Long nose 
insulated pliers 

Cat T 3357 


$ 39.90 



Great For The Home 
Handyman! 

Weller Portasol Kit. Model: PSI-100K 
Ideal for all of those jobs that you’ve been putting 
off. A rugged, professional use butane-powered 
soldering iron with large butane reservoir and 
inbuilt fuel filter, complete with a range of tips, all 
packed in a solid plastic case. Applications 
include soldering, 
heat shrinking, 
and rope cutting. 

Cat T 1398 



[ ^ EXTENDED 

ELECTRONICS RANGE 

[ ^ TECHNICAL LIBRARY 

[ ^ KNOWLEDGEABLE STAFF 


\*i WORKING DISPLAYS OF 
KITS, SECURITY SYSTEMS, 
COMMUNICATIONS, 

TEST EQUIPMENT AND MORE 


No Dick Smith Electronics store, other than the 
PowerHouse, stocks these products. But feel free 
to take advantage of our mail order service. 


PHONE, FAX & MAIL ORDERS 


PHONE ORDERS All Areas (Local Call) 1300 366 644 
FAX ORDERS (02) 9805 1986 MAIL ORDERS REPLY PAID 160 
PO Box 321. NORTH RYDE 2113 

No postage stamp required 

VISIT OUR WEB SITE www.dse.com.au 
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A few months ago, a team of NASA astronauts paid a new visit to the orbiting Hubble Space 
Telescope in the shuttle Discovery, and carried out some routine servicing — plus replacement of 
some of its hard-working scientific instruments. Here’s a rundown on how mission STS-82 went, 
and what was achieved in upgrading the HST during the mission’s five lengthy ‘spacewalks’. 


by KATE DOOLAN 
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In December 1993, the world 
watched enthralled as the crew of the 
US National Aeronautics and Space 
Administration (NASA) mission STS 
61 repaired and upgraded the Hubble 
Space Telescope (HST), in a series of 
five dramatic spacewalks. Less than a 
fortnight after the dramatic STS 61 
flight ended, scientists at the Space 
Telescope Science Institute in 
Baltimore, Maryland received the first 
images back from the ‘new’ Hubble — 
and were overjoyed with the results. 

During a press conference held in 
January 1994, some of the upgraded 
images were released and caused a 
sensation with their clarity and beauty. 
It was a welcome change from the crit¬ 
icism that NASA had received since it 
was found that the HST was found to 
be myopic, soon after its launch in 
April 1990. 

Since January 1994, the Hubble Space 
Telescope has been returning high qual¬ 
ity images of our universe on an almost 
daily basis. As there have been over 
110,000 observations made with the 
HST, I will only describe two of the 
observations that have been the most 
impressive and memorable. 

In the lead up to the collision of 
Comet Shoemaker-Levy 9 with Jupiter 
in July 1994, Hubble was used exten¬ 
sively to track the comet on its path to 
destruction, provided magnificent 
images of the plumes caused by the 
impacts and the damage done to the 
areas hit. It also observed an enormous 
seismic wave that followed the impacts. 

In November 1995, a spectacular 
image of the M-16 Eagle Nebula was 
released. What was so remarkable 
about this image was that there were 
pillars of gas measuring trillions of 
kilometres long, in a star birth region 
showing new born stars. The release of 
this image caused a sensation and 
wound up on the cover of Time maga¬ 
zine, which dubbed the image ‘the sci¬ 
entific achievement of the year’. 

‘Oil & lube job’ 

Whilst the Second Hubble Space 
Telescope Servicing Mission aboard 
STS 82 in February lacked the drama 
of STS 61, it was a similar success — 
with the HST receiving an ‘oil and 
lube job’ along with the installation of 
several new scientific instruments 
which will increase and enhance 
Hubble’s observations. 

During five spacewalks, crew mem¬ 
bers replaced the Goddard High 
Resolution Spectrograph (GHRS) with 
the Space Telescope Imaging 
Spectrograph (STIS). As well, they 


replaced the Faint Object Spectrograph 
with the Near Infrared Camera and Multi 
Object Spectrometer (NICMOS). During 
the spacewalks other instruments were 
also augmented and repaired. 

A spectrograph is an instrument that 
uses optical elements called gratings or 
prisms to separate the light gathered by 
the telescope into its component colours. 
The detailed changes in brightness of the 
light from colour to colour (or wave¬ 
length to wavelength) gives scientists 
data about the composition and other 
physical properties of the celestial source 
emitting the light, or of the intervening 
gas that absorbs the light. 

The STIS is a 318-kilogram imaging 
spectrograph that covers a wavelength 
range of 115 to lOOOnm (nanometres), 
in four bands. Three detectors are used: 
a cesium iodide photocathode Multi 
Anode Multi channel Array (MAMA) 
for 115 - 170nm, a cesium telluride 


MAMA for 165 - 310nm and a charge- 
coupled device (CCD) for 305 - 
lOOOnm. All three detectors have a 1024 
x 1024 pixel image format. 

The STIS can provide unique and 
powerful spectroscopic capabilities for 
the HST, as it includes the capabilities 
of both existing spectrographs (the 
Goddard High Resolution 
Spectrograph and the Faint Object 
Spectrograph) and adds new capabili¬ 
ties through new technology. The STIS 
optical design features internal correc¬ 
tive optics to compensate for the HST 
primary mirror aberration. 

The main advance in the STIS is its 
capacity for two-dimensional, rather 
than one dimensional spectroscopy. 
This makes it possible to record the 
spectrum of different locations in a 
galaxy simultaneously, rather than 
observing one location at the time. As a 
result, the STIS is more efficient at 



A good example of the excellent images that the upgraded Hubble has been 
capturing recently: an excellent view of Mars , taken with the WFPC2. 
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obtaining scientific data than the earlier 
HST spectrographs. 

STIS can accomplish both ultraviolet 
(UV) and Optical Imaging (115 - 
lOOOnm) through the use of a comple¬ 
ment of narrow and broadband filters. 
Its wavelength coverage in a single 
exposure is 15 to 35 times more power¬ 
ful than that of the GHRS it replaced. 

The STIS basic operation modes can 
support time integrated spectroscopy 
and imaging, time resolved spec¬ 
troscopy plus imaging and targeting 
acquisition. STIS supports spectroscopy 
with resolving powers from 100 to 
100,000 from the visible to the ultravio¬ 
let. Very high resolution data in the 
ultraviolet can be obtained by recording 
each photon event and transmitting it to 
the ground with location and an event 
time with an accuracy of up to 150 
microseconds. 

Some of the science that the STIS can 
undertake includes searching for black 
holes, studying quasar absorption lines, 
studying star birth and formation, plus 
performing spectroscopic mapping of 
solar system objects such as planets and 
their moons. 

Scanning the near-IR 

The near-infrared spectral region is 
now one of the cutting edges in astro¬ 
nomical research for studying the 
Universe’s basic nature — which 
includes probing the past, present and 
future of the Universe plus determining 
how galaxies, planetary systems and 
stars form. 

The Near Infrared Camera and Multi 
Object Spectrometer (NICMOS) now 
provides a new observing tool for 
Hubble, which will be crucial to answer¬ 
ing questions about the Universe. The 
NICMOS, which weighs in at 370kg, 
will provide the capability for infrared 
imaging and spectroscopic observations 
of astronomical targets. 

Infrared light is emitted in the electro¬ 
magnetic spectrum at wavelengths that 
the human eye cannot see, because of 
their longer wavelength (lower frequen¬ 
cy). NICMOS ‘sees’ light with wave¬ 
lengths between 0.8 and 2.5um — 
whereas our eyes are limited to the 
range between 0.4 and 0.7um. 

To study very distant objects, 
astronomers must observe larger, redder 
wavelengths in the ‘near infrared’. NIC¬ 
MOS’ near infrared capabilities will 
provide views of objects too distant for 
research by the current HST optical and 
ultraviolet instruments. The light from 



STS-82 crewmember Mark Lee (top), attached to the end of Discovery's remote 
manipulator arm, patches some of the HST’s worn insulation material during 
the final EVA. Astronaut Steven Smith is seen assisting. 


such objects is shifted in wavelength 
towards the infrared by the expansion of 
the Universe. As a result NICMOS can 
be used to study objects created near the 
beginning of the Universe. 

Most celestial births, such as the 
birth of stars and planets, occur inside 


dark masses of dust and gas which 
obscure clouds of material that shield¬ 
ed these stellar views from HST’s 
existing instruments. NICMOS will 
change that, because infrared light 
penetrates dust more easily than light 
at optical wavelengths. 
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NICMOS contains three cameras, 
each with a different spatial resolution. 
Camera 1 has the highest resolution, 
for very fine detailed pictures at the 
shorter near infrared wavelengths. At 
longer wavelengths Camera 2 has the 
next highest resolution for detailed 
pictures, while Camera 3 has a much 
wider field of view to encompass 
extended objects. Each camera has its 
own wheel of filters and optical com¬ 
ponents. Individual cameras can also 
operate independently whilst the other 
cameras are taking images. 

NICMOS is also much more than a 
camera — it’s also a spectrometer, a 
coronograph and a polarimeter. The 
filter wheels for Cameras 1 and 2 con¬ 
tain polarisers for polarimetric obser¬ 
vations. The wheel for Camera 3 con¬ 
tains ‘grisms’, which are a combina¬ 
tion of a grating and a prism for spec¬ 
troscopy. Camera 2 also contains spe¬ 
cial covers for coronographic observa¬ 
tions, which mask the light from a 
bright object to allow surrounding 
faint objects to be seen. 

The sensitive infrared detectors in 
NICMOS must operate at the extremely 
cold temperature of 58K (Kelvin, the 
unit of absolute temperature). NICMOS 
keeps its detectors cold inside a cryo¬ 
genic dewar containing frozen nitrogen 
ice. The dewar contains 108.5 kilograms 
of the liquid, and should cool the detec¬ 
tors for up to five years — longer than 
any previous space experiment. NIC¬ 
MOS is the Hubble Space Telescope’s 
first cryogenic instrument. 

Solid state recorder 

The Solid State Recorder (SSR) has 
replaced one of HST’s current reel-to- 
reel recorders. The data management of 
the HST includes three recorders, to 
store engineering and scientific data that 
cannot be transmitted to the ground 
immediately. 

The SSR has no reels, no tape and no 
moving parts to wear out. It’s similar in 
size to the reel-to-reel recorder it 
replaced, but can store 10 times as much 
information in computer memory chips 
until HST controllers at the Goddard 
Space Flight Centre (GSFC) in 
Greenbelt, Maryland command the SSR 
to play it back. The SSR stores 12GB 
(gigabytes) of data, whereas the tape 
recorder it replaced stored only 1.2GB. 

The SSR has two memory units, each 
with arrays of six memory ‘packages’ of 
stacked 16MB (megabyte) chips. There 
are three arrays in a group. In the event 
of a failure in a chip, a single row of 
chips can be skipped over to leave the 
rest of the memory fully functional. 


The Hubble Space Telescope commu¬ 
nicates with the ground via NASA’s 
Tracking and Data Relay Satellite 
System (TDRSS). The engineering 
information from the spacecraft systems 
and the science data from astronomical 
instruments can either be sent directly to 
the Space Telescope Operations Control 
Centre at GSFC, or recorded and played 
back at a later time. 

New guidance system 

A refurbished Fine Guidance System 
(FGS) replaced an existing unit which 
was showing signs of mechanical 
wear. There are three FGS units on 
HST, located at 90° intervals around 
the circumference of the telescope. 
Two of the FGS are used to point the 
telescope at an astronomical target and 
then hold the target in a scientific 
instrument’s point of view. The third 
FGS can be used as a scientific instru¬ 
ment for celestial measurements. 

The refurbished FGS is fitted with a 
new mechanism to accomplish better 
optical alignment. This allows the tele¬ 
scope operators to compensate for the 
changes due to on orbit conditions and 
optimise HST’s performance by keep¬ 
ing the FGS more finely tuned. 

One of Hubble’s four Reaction 
Wheel Assemblies (RWA) has also 
been replaced with a refurbished spare. 
The RWA is part of the HST’s 
Pointing Control Subsystem. Spin 
momentum to the wheels moves the 
telescope towards a target and main¬ 
tains it in a stable position. 

Work on the Magnetic Sensing 
System (MGS) on the Hubble during the 


first servicing mission required the STS 
61 to construct protective covers for 
hardware using material that was avail¬ 
able on the space shuttle. Some of this 
material has degraded in the space envi¬ 
ronment and this required the installa¬ 
tion of more durable covers. 

Crew chosen 

In late 1995, it was publicly 
announced that Ken (‘Sox’) Bowersox 
would command STS 82, with Scott 
(‘Doc’) Horowitz as pilot. The Payload 
Commander was Mark Lee, with 
Mission Specialists Greg Harbaugh, 
Steve Hawley, Steve Smith and Joe 
Tanner. All the crew had extensive 
spaceflight experience; Steve Hawley 
had been on the original HST deploy¬ 
ment flight in April 1990, and Ken 
Bowersox had been the pilot on the first 
HST Servicing Mission. Greg Harbaugh 
had also served as a backup to the STS 
61 crew if any of them were unable to 
make the flight as well Mark Lee had 
also supported operations for STS 61. 

The spacewalkers for the flight were 
Mark Lee (EV1), Steve Smith (EV2), 
Greg Harbaugh (EV3) and Joe Tanner 
(EV4). If any emergency spacewalks 
were to take place, Lee and Smith would 
undertake them. 

Training for STS 82 began in July 
1995 at the Johnson Space Centre in 
Houston, Texas. Among the training 
facilities used for the flight included the 
Weightless Environment Training 
Facility (WET-F), which is a swimming 
pool that provides a similar environment 
to working in zero gravity. Virtual real¬ 
ity training was also used, as was the 



Astronaut Steven Hawley controls the shuttle’s remote manipulator arm from 
the aft flight deck, during one of the EVAs. He spent many hours doing so. 
Hawley also flew on the 1990 mission which originally deployed the HST. 
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Precision Air Bearing Room at JSC — 
which allows instrument mockups to 
float on a cushion of air to simulate the 
mass handling of large objects in the 
space environment. 

February launching 

Following the completion of a Flight 
Readiness Review, the STS 82 launch 
was set for 11 February 1997. After a 
trouble free countdown, Discovery was 
launched from Pad 39A at the Kennedy 
Space Center in Florida at 3:55am (local 
time). It was Discovery's first flight 
since July 1995, as it had been undergo¬ 
ing a maintenance overhaul. 

Discovery's initial rendezvous bum 
for the HST was when the space shuttle 
was launched. The launch was timed to 
occur during a one-hour period as the 
telescope passed within the desired 
range of the space shuttle. After the 
launch, the crew oversaw a series of 
orbital adjustment burns to catch up and 
retrieve the telescope, which was in a 
582km altitude on flight day 3. 

Once Discovery was safely in orbit, 
the payload bay doors were opened and 
the Ku-band antenna was activated. This 
antenna is used to provide radar data to 
the crew and ground controllers during 
the rendezvous process. Steve Hawley 
also activated the Remote Manipulator 
System (RMS) arm to ensure that it was 
in working order for the capture of the 
HST. The crewmembers who were mak¬ 
ing the spacewalks also checked out 
their spacesuits thoroughly. 

Another procedure was to lower the 
cabin pressure from 101.3 kilopascals to 
70.3kPa, which helped the spacewalkers 
to maintain the higher level of oxygen in 
their bloodstream to safely operate in 
the lower pressure of their spacesuits. At 
the same time, HST ground controllers 
shut down the telescope’s systems, in 
preparation for its servicing. 

Two hours prior to the capture of the 
HST, Ken Bowersox and Doc 
Horowitz performed a terminal initia¬ 
tion burn as Discovery came within 
12km of the telescope. Ken Bowersox 
then took manual control of the shuttle 
at a distance of 730 metres below the 
HST. The approach from underneath 
the HST ensured that any potential 
contamination from Discovery's 
thrusters did not contaminate the 
HST’s scientific instruments. 

Once Discovery got to within 12 
metres of the HST, Steve Hawley grap¬ 
pled the telescope with the RMS arm 
and successfully placed it onto the 


Flight Support Structure in the payload 
bay. Ken Bowersox then radioed ground 
controllers that “Dr Stevie just shook 
hands with an old friend”. Once the 
HST was secure, ground controllers 
began a comprehensive photographic 
survey to look for any major damage 
caused by its seven years in space. 

The first spacewalk was delayed to 
enable ground controllers to assess the 
movement of one of HST’s solar arrays, 
which had slewed from a horizontal to a 
vertical position as Discovery's airlock 
was pressurised. The motion was caused 
by an apparent gust of air from the air¬ 
lock, but caused no damage to the array 
which was later repositioned vertically. 

Once the spacewalk commenced, 
Steve Smith who was attached to the 
end of the RMS arm and Mark Lee who 
was tethered to the shuttle, opened the 
aft shroud doors and removed the 
Goddard High Resolution Spectrograph 
and Faint Object Spectrograph from 
their compartments, replacing them 
with the Space Telescope Imaging 
System and the Near-Infrared Camera 
and Multi Object Spectrometer. Once 
the new instruments were installed, 
ground controllers performed health 
checks — pronouncing the new instru¬ 
ments to be alive and well. 

The old instruments were stored in 
special containers for the trip back to 
Earth, then Lee and Smith returned 
inside after a spacewalk of six hours and 
42 minutes. During the spacewalk, 
Mark Lee took time out to wish his wife 


(and fellow astronaut) Jan Davis a 
Happy Valentine’s Day! 

The following day Greg Harbaugh 
and Joe Tanner ventured outside for a 
seven hour 27 minute spacewalk, to 
replace and install several new engi¬ 
neering components. Their first task 
was to replace a Fine Guidance Sensor. 
The astronauts also installed the 
Optical Control Electronics 
Enhancement Kit, which increases the 
capabilities of the FGS. It was during 
this spacewalk that the astronauts 
noted that HST had undergone some 
wear and tear, with cracked thermal 
insulation and dozens of holes in the 
skin of the telescope. 

Even though Hubble is covered with 20 
layers of thermal blankets, it was eventu¬ 
ally decided that a fifth spacewalk would 
be required to do a patch job; 

During the third spacewalk, Lee and 
Smith removed and replaced a Data 
Interface Unit which provides command 
and data interfaces between Hubble’s 
management and other subsystems. 
They also installed the new Solid State 
Recorder as well as changing one of the 
Reaction Control Wheels. Near the end 
of the spacewalk, Bowersox and 
Horowitz gently fired Discovery's 
thrusters to boost the HST into a higher 
orbit — its orbit had deteriorated by 10 
kilometres since December 1993. 

Following the completion of the 
fourth spacewalk by Harbaugh and 
Tanner, the replacement and installation 
of all the science and engineering com- 



During the many months of training for the STS-82 mission , crew members 
practiced Hubble upgrade EVA procedures in the huge water tank of the Neutral 
Buoyancy Laboratory at the Sonny Carter Training Center Facility. 
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Astronauts Steven Smith (left) and Mark Lee equip themselves with the tools 
needed for one of the Hubble upgrade sessions, from Discovery’s cargo 
hold. This shot was taken with a 70mm camera from inside the shuttle’s 
cabin, during one of the EVAs. 


ponents for HST was complete. The first 
task of the six hour 34 minute fifth 
spacewalk was to replace a Solar Array 
Drive Electronics package which is used 
to control the positioning of the solar 
arrays. Next, the two astronauts ven¬ 
tured to the top of the telescope where 
they placed new covers over the magne¬ 
tometers, replacing the makeshift ones 
that had been fitted by the STS 61 crew. 

Whilst Harbaugh and Tanner were 
outside, inside the crew cabin Scott 
Horowitz and Mark Lee were busy 
fabricating additional thermal insula¬ 
tion blankets that would be installed 
on the fifth and final spacewalk. 
During this five hour 17 minute space- 
walk Lee and Smith attached several 
thermal blankets to three equipment 
compartments at the top of the HST’s 
Support Systems Module which con¬ 
tains key data processing, electronics 
and scientific instrument telemetry 
packages. Once that was completed, 
Lee and Smith briefly returned to the 
airlock whilst ground controllers 
analysed a glitch in one of the four 
Reaction Wheel Assemblies. However 
no further action was needed, so Lee 
and Smith completed their spacewalk 
by packing everything up and return¬ 
ing to the crew cabin. 

After the five successful spacewalks, 
Steeve Hawley again used the RMS to 
deploy the Hubble Space Telescope into 
its original 1990 altitude of a 590km- 
high orbit. Hawley’s parting comment 
was that “HST is free to study the stars”. 

After the HST was deployed, 
Bowersox and Horowitz fired jet 
thrusters to begin the shuttle’s separa¬ 
tion from the telescope. Should anything 
have gone wrong with the Hubble then, 
the crew would not have enough fuel to 
return to it. 

Soon after Hubble’s deployment, 
ground controllers reported that the 
HST had resumed standard operations 
and was processing commands from 
the ground through the TDRS system. 
Over the next couple of months, cali¬ 
brations of the new scientific instru¬ 
ments were taking place and the first 
images were expected to be publicly 
released by June. 

Following the deployment of the 
HST, the crew had a day off. The fol¬ 
lowing day they began to pack up their 
tools and prepare for the trip home. 
Bowersox and Horowitz began the day 
by verifying the Discovery's aerody¬ 
namic surfaces — the elevons, speed 
brake and rudder. The usual test of the 
steering jets was not required, since 31 
of the 38 jets had been fired during the 
rendezvous and redeployment activities 


with the HST. The remaining jets were 
to be fired during the deorbit activities. 
Also held was the traditional in-orbit 
press conference, along with a congratu¬ 
latory call from NASA Administrator 
Dan Goldin. 

Although there was a chance of show¬ 
ers at the Kennedy Space Centre, they 
did not eventuate and Discovery landed 
there at 1:32 am (local time) on 21 
February 1997. Additional illumination 
for the landing was provided by the 
installation of 52 halogen lights, which 
were positioned every 60 metres down 
the runway. 

Next service: 1999 

Planning has already begun for the next 
Hubble Servicing Mission, which will 
take place in 1999. There will be new sci¬ 
entific instruments installed, as well as a 
pair of rigid solar arrays to replace the 
current ones, which are still giving ground 
controllers minor problems. 

One new scientific instrument that is 
planned is the Advanced Cameras for 
Surveys (ACS), which will enhance the 
HST’s imaging capabilities. ACS is an 
advanced camera that will have a pre¬ 
dicted performance improvement of one 


to two orders of magnitude over the 
existing Hubble science instruments. 
Periodic upgrades will take place every 
three years and there is now talk of a 
replacement telescope known as The 
Next Generation Space Telescope’. 

However until that time comes, the 
Hubble Space Telescope will continue 
to amaze us and expand our knowledge 
of the Universe even further. It will also 
continue to ensure that astronomical 
texts are obsolete the minute that they 
are published! 

By the way for a superb chronicle of 
HST images, I highly recommend the 
book Hubble Visions by Caroline 
Petersen and John Brandt. Another 
recent release, Gems of Hubble by 
Jacqueline Mitton and Steve Maran, is 
an excellent introduction to HST. Both 
books are available through Cambridge 
University Press. 

Finally I wish to thank Colin Burgess 
and Debbie Dodds of the Johnson Space 
Centre; and Jim Elliott, Louis Kourtidis 
and John Wood of the Goddard Space 
Flight Center for their assistance in the 
completion of this article. All pho¬ 
tographs are courtesy of NASA and Ball 
Aerospace. ❖ 


ELECTRONICS Australia, July 1997 


27 




New research findings on cellphones & health: 

THE REPORT YOU WEREN'T 
SUPPOSED TO READ ABOUT 

In late April, the results of an extremely important Australian research study into the biological 
effects of radiation from digital cellular phones were released. The study’s findings have aroused 
great interest around the world — but were hardly reported in Australia’s own news media. Here’s 
a rundown on what the study found and why it’s so important, plus some insight into the way it’s 
been quietly swept under the media carpet... 

by STEWART FIST 



Digital cellular phones: they’re compact and convenient, and Australians have 
adopted them with gusto. But does significant use carry a long-term risk of 
brain tumours? The research findings are starting to suggest so... 


Many years back, before my con¬ 
science began to bother me, I spent a 
few years as a public relations consul¬ 
tant with the world’s second largest PR 
company. In the process, I learned how 
easy it is to manipulate the media — we 
did it on a daily basis. 

One whole sub-section of public 
relations is devoted to what they now 
call Crisis or Risk Management. And, 
in America, if your company faces sub¬ 
stantial health or environmental prob¬ 
lems, you can hire specialist crisis- 
management corporations with a ‘sci¬ 
entific-research’ front, which often 
promote themselves as ‘Risk Analysts’. 
These people will take over the scien¬ 
tific tasks of independently proving 
your product/service to be safe, and 
they usually save a lot of time and 
avoid confusion by writing the research 
conclusions first. 

To a very large degree, research into 
the safety of cellular phones in most of 
the world has been conducted in this way 
for many years. In fact, it has earned the 
reputation of being ‘tobacco science’. 
There are some truly independent 
researchers working in the field, on both 
sides of the debate — but also a lot of 
charlatans and fundamentalists. There are 
also activists and their scientific support¬ 
ers, who oppose cell phones (in particular 
towers), in a sort-of aesthetics-health- 
environment-religious way. 

However the ones with the money are 
PR and mercenary-science companies, 
and they are now very skilled in ways of 
defusing issues — mainly by the judicial 
and selective release of information to 
selected parts of the media. 

Late in April, either deliberately or 
accidentally, this was done with some 
very disturbing news about Australian 
research conducted over four years, into 


cellular phones and their potential to 
cause or promote tumours. 

Telstra executives were running around 
in a semi-panic all week, and they hastily 
organised, with the help of the Royal 
Adelaide Hospital, a video-conference 
bringing in Dr Michael Repacholi from 
Geneva to officially announce the report 
and explain why it was insignificant. 

Journalists who have been keenly 
awaiting the release, and writing about 
cell-phone and health issues for a few 
years, were not invited to the video con¬ 


ference. None of the most prominent 
Australian research scientists working in 
this area were present, nor were the scien¬ 
tists who conducted the research, or even 
oncologists from the hospital itself. 

Then on the Monday morning (28th 
April), on the anniversary of the Port 
Arthur Massacre, details of the report 
were leaked to the Hobart Mercury , two 
days before the official release. This 
ploy effectively killed the interest of the 
national newspapers in the story, so it 
received scant treatment. 
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Of mice and men 

The Adelaide report follows two other fierce brush-fires in the cell-phone industry. 
The first was generated last year when Dr Henry Lai and Dr Singh at Washington 
State University in the USA reported enormous increases in double-strand DNA 
breaks in rat-brain tissue following microwave exposures of only two hours. The indus¬ 
try has tried to ignore these findings, claiming that the frequencies used were not iden¬ 
tical to cell-phones; but this is only one of a series of experiments conducted over 
many years which show similar findings. 

However, few scientists are independently funded like Drs Lai and Singh. Most 
need to go cap in hand to the Wireless Technology Research (WTR) group in the 
USA, which is funded by the cell-phone industry through an ‘escrow account’ 
(arms-length third-party) run by a very well known opponent of environmental 
health groups, Dr George Carlo. 

Dr Carlo is a very experienced epidemiologist and ‘Public Issues Manager’ who has 
worked for companies ranging from those in the nuclear industry with environmental 
spills and still-birth problems, to dioxins (through the Chlorine Institute), to pesticides, 
herbicides, Agent Orange, and, more recently, Breast Implants. He owns a large num¬ 
ber of research and ‘think tank’ organisations which act for companies or industries 
having problems, and he currently runs all ‘independent’ research on behalf of the 
Cellular Telephone Industry Association (CTIA). 

Recently, as reported in a number of US papers and magazines, the WTR has 
become embroiled in a number of scandals and questions are currently being asked 
in the US House of Representatives as to where US$25 million in research funding 
has been spent, and why there are no results. 

The WTR was promoted to the public and to the US Government as being an ‘inde¬ 
pendent’ and ‘arms-length’ body controlling all research funding. But documents 
leaked to Microwave News and Radio Communications Report (RCR) show that it has 
been under the direct control of the industry association (CTIA). It has long operated 
as a PR front and provider of funding to controlled research — often carefully designed 
to guarantee nil results. In the last four years it has spent US$17 million “without wet¬ 
ting a test-tube”, according to Microwave News editor Louis Slessin. 

Radio Communications Report (March 3 1997) claimed that following the tobacco 
industry’s problems, WTR scientists went on strike for nearly a year, refusing to per¬ 
form their contracted work until they were adequately covered for indemnity against 
law suits. Last week, the CTIA finally paid up US$938,000 to fund coverage. 

As one other prominent American scientist explained to me in an e-mail: 

I am also puzzled by the WTR process. I simply don’t know what they mean by 
“indemnifying scientists against law suits”. Why would they anticipate any problem? 
Thousands of scientists in the US are doing research without law-suit’ insurance. 

RCR has done a good job in reporting the conditions of RF research and industry 
involvement in the US. Other countries in the world, such as EU and Australia, are 
gearing up to do research and we are basically grounded here in the US. 

It is a shame. Motorola is now the only source for funding of on-going research. But 
they hand-pick their investigators without going through the usual peer review process 
and have tight control of their researchers on what they can say and report. 

The WTR scientists’ sensitivity to this issue follows the filing of 38 cases which are 
now before the courts over past tobacco-safety studies. Both the tobacco company 
lawyers and the scientists they funded have been charged as co-conspirators with the 
Tobacco Institute and the cigarette companies, in suppressing evidence and manipu¬ 
lating research results. 


What they found 

The full details of this most important 
piece of research are these. 

Four years ago, Telstra agreed to fund a 
research program to investigate claimed 
links between cellular phones and cancer. 
The funding was organised by physicist 
Dr Michael Repacholi, who has been 
working through the Australian Radiation 
Research Laboratories and Royal 
Adelaide Hospital, and had long been a 
vocal spokesman for the position that 
‘cell phones have no real or potential 
adverse health effects’. 

Repacholi involved Professor Tony 
Basten, Executive Director of the 
Centenary Institute of Cancer Medicine 
and Cell Biology at the University of 
Sydney; Dr Alan Harris, a cancer biolo¬ 
gist from the Walter and Eliza Hall 
Institute of Melbourne; and statistician 
Val Gebski of the NHMRC. Repacholi 
then left early in the program, to take up 
a job with the World Health 
Organisation in Geneva. 

Since the funding had come from 
Telstra, the scientists insisted that the 
research protocols should be established 
and supervised through the independent 
National Health & Medical Research 
Council (NHMRC), to ensure that Telstra 
had no influence over the results. It took 
nearly six months to formulate acceptable 
protocols with Telstra and to obtain 200 
specially-sensitive transgenic mice. 
These mice were bred to be highly sensi¬ 
tive to external impacts on the T-cells of 
their immune system. 

The mice were divided into two groups 
of 100 each, housed in absolutely identi¬ 
cal conditions, and subject to the same 
amount and type of handling. The match 
extended even to having a sham antenna 
hanging over the control group. 

The only difference was that one group 
had an active antenna, and the other 
group had none. Half the mice were sub¬ 
ject to GSM-type pulsed microwaves, at a 
power-density roughly equal to a cell¬ 
phone transmitting for two half-hour peri¬ 
ods each day. 

The experiment was conducted as a 
blind trial. Dr Harris, who conducted the 
autopsies, was never made aware of to 
which group each mouse belonged, in 
order to ensure that his prejudices could¬ 
n’t influence results. 

Yet over the 18 months, the exposed 
mice had 2.4-times the tumour rate of the 
unexposed mice. This was later adjusted 
down to a more confident 2-times claim 
to remove some unrelated kidney prob¬ 
lems experienced by some of the mice, 
and correct for other possible influences. 

Tumours began to show up at about 


nine months, and the rate increased 
steadily for another nine months, until the 
last mice were killed for autopsy. This 
seems to suggest that the effects are 
cumulative and dose-related over time. 

This was one of the most carefully con¬ 
trolled and extensive studies of its kind 
done anywhere in the world, and it has 
turned up probably the most significant 
and obvious links between adverse health 
effects and cellular phones yet. 

The team finished their evaluation 
work in the middle of 1995, and yet the 
published report of their research in the 
international journal Radiation 
Research was only released two years 


later. This was always going to be a 
political hot-potato. 

According to Dr Harris, these findings 
are very important, and statistician Val 
Gebski says they are ‘highly significant’ 
(well above the 1% significance level). 
So this research takes a giant step towards 
answering long-standing questions about 
the biomedical effects of radio waves. 

A new clue to the mechanisms has also 
been found. The research showed a very 
significant increase in a form of B-cell 
lymphoma. The importance of the B-cell 
(rather than the normal T-cell) here is that 
B-cell effects are implicated in roughly 
85 percent of all cancers. As one promi- 
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THE REPORT YOU WEREN'T SUPPOSED TO READ ABOUT 


nent biomedical researcher explained: 

B-cells are very important in immune 
responses. They produce antibodies 
against bacteria, foreign substances, etc, 
and also [provide] surveillance against 
the appearance of cancer cells in the 
body. One would be more prone to infec¬ 
tion if these cells are affected, as in the 
case of B-cell lymphomas. 

In a carefully worded statement to 
the press, Professor Basten suggested 
that the correlation between animal 
studies and humans is complex, and 
that “more focused research needs to 
be done to resolve that issue”. 

This is a common fire-extinguishing 
approach, with the idea of hosing- 
down media sensationalism. The ‘Men 
aren’t Rodents’ claim is both obvious¬ 
ly correct, while at the same time dis¬ 
counting 150 years of medical and 
pharmaceutical research. Our recent 
Nobel Prize winner, Professor Peter 
Doherty, was awarded it for his work 
in the immune system using mice. 

As one of the other Adelaide scien¬ 
tists pointed out, they were not 
researching mice, they were looking 
for DNA changes in cells. At the level 
of disruption of normal cell-growth 
processes (which are fundamental to 
cancers), animal and human cells act 
pretty much alike. 

Another popular claim is that the 
study used specially bred transgenic 
mice, genetically modified to be sus¬ 
ceptible to tumours. This confuses 
‘susceptibility’ with ‘sensitivity’ — 
the system noise, with the signal. 

Mice have a life span of only two 
years, so it’s hard to test the effects of 
50 or 80 years of cell-phone exposure 
on rodents unless the incubation period 
is shorted. Brain cancers, for instance, 
take about 10 years to reveal them¬ 
selves in humans. 

The mice are simply detectors — 
and the more sensitive the detector, the 
better. These were ‘low-susceptible’ 
mice, injected with a gene which made 
them sensitive to assaults on their 
DNA — and most cancers arise from 
changes at this cell level. 

It is also a common mistake to criti¬ 
cise this research for what it doesn't 
prove, rather than what it does. It set out 
to establish whether non-ionising radia¬ 
tion CAN have a direct effect on cells at 
the DNA level — and CAN either cause 
cancer, or promote it. That’s all. 

But that’s more than enough, 
because this possibility has been vig¬ 
orously denied by the radio industry 
for close on a century. 
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It is not the absolute numbers of 
tumours that are at issue here; it is a 
highly-significant doubling of tumour 
rates in the exposed group. I don’t 
remember any research of a similar 
sort in the past few years that has 
shown increases of this order. 

The increased rate of tumour growth 
began at about nine months, and contin¬ 
ued to the end of the research. This graph 
was continuing to rise, which suggests 
that the effects of exposure are cumula¬ 
tive over time. 

We aren’t dealing with a crisis like an 
air-crash; our concern must be with the 
use of cell-phones over a lifetime. 
Teenagers now have their own cell¬ 
phones, so they could be exposed for 80 
years or more. 

And we aren’t dealing with any certain¬ 
ty of disease; obviously some people (like 
some mice) are specially susceptible, 
while others never need worry. But it 
would be nice to know how to distinguish 
these two groups. 

Critics are also commenting on the size 
of the mice, because of its relationship to 
the wavelength. But this assumes the old 
theory — now soundly discredited — that 
the only adverse effect of non-ionising 
radiation exposure is localised heating (or 
full body heating in the mice). Heating 
requires absorption, and in tissue this 
occurs most at resonant frequencies. 

But although the brain and body are 
reasonably good electrical conductors, 
they are by no means simple electrical 
devices. Scientists are now detecting lay¬ 
ered-resonance effects (basically capaci¬ 
tance in body tissue) and stochastic reso¬ 
nance (the eye and the brain seem to be 
able to operate under threshold power 
levels using system noise amplification), 
so none of these old full-body resonant 
claims make sense any more. 

Mice are roughly about the size of a 
full wave at cell-phone frequencies — 
and the human head (transversely) is a 
couple of times the wavelength of PCS. 
Mice also wander around, sometimes 
facing the source, sometimes side on. 
Brains are of variable size (the foolish¬ 
ness of this controversy makes this 
obvious!), and eyes are of another size, 
as are ears. Who can say which animal- 
part would be closer to the resonant fre¬ 
quency for any cell phone emission? 

And does it matter anyway? The whole 
point of this experiment was to establish 
beyond doubt that non-thermal molecu¬ 
lar-cell effects occurred through exposure 
to radio waves. The level of exposure 
used here would not raise body tempera¬ 
ture by a fraction of a percent of 1° 


Celsius (less than 10 seconds in the sun) 

— yet the cancer rate doubled. 

Yet this is the basis for all radio expo¬ 
sure standards. The danger point was 
assumed to be exposures that raised tissue 
temperatures by 1°C — now we know 
that it is unrelated to temperature. 

How trustworthy? 

What makes this study especially sig¬ 
nificant is that the honesty and validity of 
both the procedures and the scientists are 
beyond dispute. If your inclination in 
such matters is towards corporate con¬ 
spiracy theories, it must be pointed out 
that the findings were in no way advanta¬ 
geous to Telstra. There can be no question 
that they influenced the research in any 
way once the protocols were in place. 

However Telstra did have a confiden¬ 
tiality clause inserted in the contract which 
prevented the scientists from revealing 
their findings for a number of years. I find 
this most disturbing, since both the scien¬ 
tists and Telstra are publicly funded. 

Also, under the terms of their contract, 
Telstra had a three month preview of the 
report before publication in which to train 
and activate its fire-fighters — and it 
turned them out in force. In fact, hosing 
down the results probably cost Telstra 
more than establishing them. 

Vodafone stole some of the thunder 
from Telstra by pre-announcing the find¬ 
ings of the Adelaide research six months 
ago. They published a booklet quoting the 
Adelaide Research as finding ‘there is no 
substantial research which indicates the 
level of emissions from mobile phone 
base stations could lead to adverse health 
effects’ — without mentioning handsets. 

This mouse exposure was pulsed trans¬ 
mission as from a GSM (digital) handset 
(i.e., matched power densities), not the 
steady transmission of a cell-phone tower 

— and most of us (but few of the public) 
have heard about the Inverse Square Law. 

The American CTIA (Cellular 
Telephone Industry Association) fol¬ 
lowed this line of public confusion in an 
‘advisory’ to their members on how to 
counter press questions. They suggested 
the statement: ‘The mice were exposed to 
radiation that was more than 1000 times 
higher than average exposure in the ser¬ 
vice area covered by a typical cell site’. 

More to the point would have been an 
objection based on GSM’s pulsed nature. 
The Americans still remain staunchly in 
the AMPS analog camp, with very little 
intrusion of time-division digital phones. 
But GSM in Australia is on a rapid rise, 
because AMPS is being forced out — and 
GSM pulses its power in a stroboscopic 




fashion, at 217 times a second. 

Many scientists believe it is the 217Hz 
low frequency component of the signal 
that is the problem — in fact, one study 
about to be released in America suggests 
analog RF may be a tumour inhibitor. So 
some beneficial knowledge may come 
out of all this yet. 

The conduct of the Adelaide experi¬ 
ment actually also raises questions more 
about the potential for cell-phone hand¬ 
set radiation to effect people nearby 
(passive exposures) than just the user 
him/herself. The experiment was con¬ 
ducted in the ‘far field’, at distances of 
about 36cm, which is greater from the 
mice than the cell-phone is normally 
held from the head. They obviously had 
troubles strapping cell-phones onto the 
mice heads, so had to make do with a 
more general exposure... 

Near-field biological effects in EMF 
effects are thought to be substantially 
different from far-field, although the 
biomedical implications are not clear. 
Also, in close proximity, most of the 
energy transfers from the handset to 
the head by induction rather than just 
radiation, and this can actually raise 
the energy transfer by a factor of four. 

The study therefore under-rates the 
potential power effects on the handset 
user from the ELF component, while 
possibly over-rating those from RF for 
people nearby. 

But this is par for the course. No sin¬ 
gle study is ever definitive, and every 
experimental design, other than con¬ 
centration camps and human autop¬ 
sies, raises questions of methodology 
and relevance. 

There’s been evidence accumulating 
over many years that the long-term 
effects of radio frequency exposures 
may have serious consequences for a 
small percent of the population, but 
this has been ignored by the industry 
and by governments alike. 

So nothing done in the last few years 
has more obviously established that 
cell-phone safety has not yet been 
proved — or so clearly, that the stan¬ 
dard-setting process is wrong — than 
the Adelaide research. 

Prof. Tony Basten concluded his 
release with the statement “For the 
time being, at least, I see no scientific 
reason to stop using my own mobile 
phone”. But this is largely irrelevant. 
At his age and in his occupation, the 
potential dangers from increased 
phone use are probably minimal. 

The question is, would he buy his 
teenage child one? 

The common sense approach at present 
is surely ‘prudent avoidance’. ❖ 




IN ANYONE’S LANGUAGE* 
PROCON TECHNOLOGY 
LETS TOU TAKE CONTROL! 


We manufacture a wide range of digital and analogue I/O boards. 
The G6C-24VAC (shown below) provides 8 opto-isolated inputs 
and 8 relay outputs that switch 10 Amps at 240VAC. The ADC-808 
provides eight 0-10V or 0-20mA analogue inputs (8 bit) capable of 
20,000 samples/sec. The ADC-808/T provides 0-1.2V inputs that 
can be used with low cost 2-100°C temperature probes. Our 
system uses externally mounted boards that connect to any IBM- 
PC bi-directional printer port and is capable of expanding to 120 
inputs and 120 outputs. 


Our starter packages come with one digital or analogue board, 
an IBM-PC interface card, connection cable, software and 
manuals. Price from: $195. 



PROCONtechnology 



Box 655, Mt Waverley, VIC. 3149 TEL: (03) 9807 5660 
email: procon@tpgi.com.au FAX: (03) 9807 8220 


* Yes! IBM-PC drivers are avilable for Assembler, BASIC, C and pascal. Our file driver 
allows almost any language (and many applications) to be used - DOS and Windows. 


PEERLESS 

THE PROFESSIONAL KIT 


SUPPLIER TO THE BEST 

For over 70 years speaker units from Peerless in Denmark 
have found their way into the world’s no. I speaker brands. 
Legendary names like Bang and Olufsenjamo, Mission and 
Dali are just a few of these. But you can have Peerless qual¬ 
ity for a fraction of the price of these imported brands. 

Save big $ on easy to construct kit speakers 

The Peerless PSK 60/2 speaker kit contains flat packed cabinets 
in black finish, high quality drivers, pre-made crossovers, termi¬ 
nals, all other parts and easy to follow instructions. No soldering 
is required and the end result is a hot pair of bookshelf, stand- 
mount or rear-channel speakers. 

Price slashed! 



• 2 way, 6.5” woofer 

• 60 Watts RMS 


Peerless PSK 60/2 normally sells for $428. Due to a bulk pur¬ 
chase, we are offering the complete kit for just $248 plus $10 
freight.This offer will apply only until stock sold. Order now! 



Peerless^ 

SI was 

$428 

now just 

$248 

$ 10 freight 


• 8 Ohms 

Free Information 

Call us for free information on 
all our speaker kits and 
drivers. 
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Phone: (03) 9429 2199 
Fax: (03) 9429 9309 
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AMD SURGES BACK 


WITH ITS K6 CHIP 


A couple of months ago, Advanced Micro Devices released its new K6 microprocessor chips — 
now shaping up as the first serious competitor for industry giant Intel’s own new Pentium II fami¬ 
ly. From a rocky period a couple of years back the company now looks set for a period of rapid 
growth, and that’s certainly the impression EA’s editor Jim Rowe gained during a recent visit to 
the AMD headquarters in Sunnyvale, California. He also learned some of the background to the 
development of the K6, and met some of the people responsible... 


by JIM ROWE 

Even before AMD’s K6 micro¬ 
processors were officially released on 
April 2 this year, the new chips had 
won praise from reviewers and indus¬ 
try analysts around the world. 
Comments like “world’s fastest X86 
chip” (Linley Gwennap, Micropro¬ 
cessor Report ), “In side-by-side com¬ 
parisons, it equalled and even bested 
equivalent Intel machines on our 
Winstone benchmark” (Bill Machrone, 
PC Week) and “AMD is poised to 
become the most significant alternate 
to Intel in 1997” (Michael Slater, 
Microprocessor Report) were the order 
of the day — quite a change from a 
couple of years ago, when many ana¬ 
lysts had all but consigned AMD to 
corporate oblivion following its trou¬ 
bles with the earlier K5 processor. 

The fact is that over its 28-year histo¬ 
ry AMD has weathered a number of 
storms, and always surged back. All the 
signs seem to be that the company is set 


to repeat this trick yet again, and quite 
possibly give microprocessor giant Intel 
the biggest ‘run for its money’ that any¬ 
one has achieved yet. 

What’s the secret of AMD’s 


resilience? Undoubtedly much of it 
stems from the Company’s fiesty CEO 
and Chairman of the Board, W.J. 
(‘Jerry’) Sanders III. Mr Sanders was 
one of the eight cofounders of AMD 


A scanning elec¬ 
tron microscope 
photo of a small 
area (about 70um 
wide) on the top 
of a K6 processor 
chip, with the 
passivation 
etched away to 
show some of the 
five layers of met¬ 
allisation. 
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An overview of the K6 processor die, with the various functional areas identi¬ 
fied. The chip features 32KB of LI cache and another 32KB of LI instruction 
cache — twice the size of those on the Pentium II. 


back in 1969, and has been the 
Company’s CEO for much of its histo¬ 
ry. He has a reputation for enjoying the 
challenge of overcoming corporate set¬ 
backs, and AMD has certainly struck a 
few of those along the track. 

Mr Sanders also has a reputation for 
finding the right people for his compa¬ 
ny, and being able to motivate them to 
succeed. AMD has featured regularly in 
The 100 Best Companies to Work For in 
America , and is widely acknowledged 
for treating its employees well. And that 
above all seems to have been AMD s 
secret in achieving its latest coup with 
the K6 — collecting together the right 
people, providing them with the 
resources to succeed, and encouraging 
them to do so. 

Critical acquisition 

In many ways a crucial step also 
seems to have been AMD’s acquisi¬ 
tion of NextGen Inc., which was com¬ 
pleted in early 1996. As part of the 
deal AMD not only acquired 
NextGen’s leading-edge Nx686 
processor design (which became the 
K6), but also and more importantly 
both NextGen’s dynamic founder and 
CEO Atiq Raza (now AMD’s Senior 
VP and Chief Technical Officer), and 
its hot-shot processor designer Vinod 
Dham. Mr Dham is famous in the 
semiconductor industry as the former 
VP of Intel’s Microprocessor Products 
Group, where he was responsible for 
the development of the 386 and 486 
processors and was also chief archi¬ 
tect of the early Pentiums. He was 


also co-inventor of Intel’s flash mem¬ 
ory technology. 

During a recent tour of Silicon Valley 
as part of an Asian press briefing tour, I 
was fortunate enough to visit AMD and 
be present at presentations by a number 
of its key executives, including Atiq 
Raza and Vinod Dham. Both gentlemen 
were most impressive — Mr Raza for 
the breadth and clarity of his insights 
into the future of computing and com¬ 
munications technology, and Mr Dham 
for the depth of his understanding of 
microprocessor architecture and fabri¬ 
cation technology. 


We were also lucky enough to get a 
tour of AMD’s Submicron Development 
Center (SDC) and a briefing from Jim 
Doran, VP of Technical Operations at 
the SDC. Mr Doran gave us an overview 
of the Company’s work in chip fabrica¬ 
tion technology, and the progress it’s 
making in getting new submicron fab 
plants up and running. It became very 
clear that AMD is putting a huge amount 
of effort — and a significant cash invest¬ 
ment — into building an array of lead¬ 
ing-edge chipmaking plants. 

At this stage the Company’s product 
design and process technology devel- 



Atiq Raza, now AMD’s senior VP and 
Chief Technical Oficer, who was pre¬ 
viously NextGen’s founder and CEO. 



Vinod Dham, Group VP and chief K6 
designer, who was chief architect of 
Intel’s early Pentium processors. 


Jim Doran, production expert and VP 
of Technical Operations at AMD’s 
Submicron Development Center (SDC). 
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AMD SURGES BACK WITH ITS K6 CHIP 
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opment are carried out at the SDC in 
Sunnyvale, a world-class facility with 
a capacity of 2000 six-inch wafers per 
week. High-volume manufacturing is 
carried out at AMD’s Fabs 10, 14, 15 
and 25 (a US$1.4 billion 0.35 -micron 
microprocessor and logic facility) in 
Austin, Texas, and also the joint ven¬ 
ture flash memory fab of Fujitsu AMD 
Semiconductor Ltd (FASL) in Aizu- 
Wakamatsu, Japan. The Fab 25 facility 
in Austin has a capacity of 6250 eight- 
inch wafers per week, while the FASL 
facility has a weekly capacity of over 
5000 eight-inch wafers. 

Construction is now also under way 
on a new state of the art Fab 30 facili¬ 
ty in Dresden, Germany — AMD’s 
first European fab plant. Involving an 
investment of US$ 1.9 billion, the plant 
will have a weekly capacity of 6000 
eight-inch wafers and is expected to be 
used to manufacture AMD’s next-gen¬ 
eration K7 processors, using 0.18um 
technology. A second flash memory 
fab plant is also being built at the 
FASL facility in Japan, involving a 
further investment of US$1.2 billion. 

The Company’s device assembly 
and test operations are carried out in 
Penang, Malaysia, Bangkok in 
Thailand, and in Singapore. An addi¬ 
tional assembly and test facility is 
under construction in Suzhou, China. 


All told, AMD currently has around 
12,000 employees world wide, and an 
annual sales turnover of more than 
US$2 billion. With the investments it’s 
making in fab plants and the develop¬ 
ment of leading-edge technology, the 


Company does indeed look set to play 
a leading role in the much-heralded 
convergence of computing and com¬ 
munications technology. 

Inside the K6 

But what does this all mean in terms 
of the Company’s current flagship 
product, the new K6 microprocessor? 
What are the new chip’s key features, 
and what makes AMD so confident 
that it will at last enable the Company 
to capture a significant slice of the 
Windows-based PC market, from 
industry giant Intel? 

For a start, the K6 incorporates an 
advanced RISC86 superscalar microar¬ 
chitecture, claimed to be superior to 
Intel’s Pentium Pro. It also incorporates 
what are currently the industry’s largest 
level-one (LI) on-chip cache (32KB of 
data cache, plus another 32KB of 
instruction cache with precode data) — 
four times that in the Pentium Pro, and 
twice that in the Pentium II. See Table 
1 for more details. 

The K6 chip has delivered excellent 
results in Winstone 97 tests based on 
‘performance’ PCs using the 32-bit 
Windows NT operating system, with 
the 166MHz version outclassing the 
Pentium 166MHz with MMX, and the 
200MHz K6 matching the 200MHz 
Pentium Pro. At the same time, the K6 
also features a high performance 



(Note that the Pentium ll’s SEC cartridge does include 512KB of L2 cache memory.) 

34 ELECTRONICS Australia, July 1997 






































































Table 2: Winstone 97 Benchmark Comparison 

Performance PC: Winstone 97 under Windows NT 4.0 

Processor 

AMD-K6-233 

AMD-K6-200 

Pentium Pro-200 

Pentium-200 w/ MMX 

Score 

72.2 

68.7 

69.9 

66.0 

Performance PC: Winstone 97 under Windows 95 

Processor 

AMD-K6-233 

AMD-K6-200 

Pentium Pro-200 

Pentium-200 w/ MMX 

Score 

53.8 

51.6 

49.2 

49.5 

Mainstream PC: Winstone 97 under Windows NT 4.0 

Processor 

AMD-K6-233 

AMD-K6-200 

Pentium Pro-200 

Pentium-200 w/ MMX 

Score 

58.2 

55.8 

56.1 

54.0 

Mainstream PC: Winstone 97 under Windows 95 

Processor 

AMD-K6-233 

AMD-K6-200 

Pentium Pro-200 

Pentium-200 w/ MMX 

Score 

46.4 

44.4 

41.8 

42.4 


implementation of the industry-stan¬ 
dard multimedia extensions (MMX) 
instruction set, making it highly com¬ 
petitive with the new Pentium II in 
multimedia applications based on the 
16-bit Windows 95 operating system. 
The 200MHz K6 streaked ahead of the 
Pentium 200MHz with MMX on a 
‘performance’ PC, for example, in the 
same Winstone 97 tests. (See Table 2 
for comparison details.) 

In short, the K6 looks to have excel¬ 
lent performance characteristics using 
both 16-bit and 32-bit software — 
whereas Intel’s current processors 
seem to be good at one or the other, 
but not both. 

There are at present three speed ver¬ 
sions of the K6, rated at 166MHz, 
200MHz and 233MHz. All versions 
have over 8.8 million transistors, on a 
chip measuring only 166mm 2 . These 
initial versions are all based on 
0.35um process technology. Later this 
year AMD expects to begin producing 
chips using 0.25um technology, which 
will shrink the die size significantly 
and also provide a further speedup — 
probably to 300MHz. 

Five metal layers 

Part of the secret of the K6 chip’s 
speedy performance and compact die 
size is AMD’s mastery of the technolo¬ 
gy of using no less than five layers of 
metallisation on the top of the silicon 
chip, to perform a huge number of on- 
chip interconnections. This is leading- 
edge technology, and AMD process 
engineers like Jim Doran are justly 
proud of the way they’ve conquered the 
problems. In his presentation he showed 
chip cross-sectional views made via 


Another scan- 
ing electron 
microscope 
image, this time 
showing the 
solder bumps 
formed on the 
top of the K6 
chip and used 
for off-chip con¬ 
nections. Note 
the scale. 


scanning electron microscope, and 
pointed out how planar (flat) were the 
various levels of metallisation — show¬ 
ing their degree of control. 

For the K6, AMD engineers have also 
used C4 ‘flip chip’ or ‘solder bump’ 
technology for making the off-chip con¬ 
nections. This saves a significant 
amount of chip ‘real estate', by avoid¬ 
ing the conventional need for large 
bonding pads around the edges of the 
die. Because the small solder bumps 
used to make off-chip connections can 
be located all over the chip surface, they 
can also be located much closer to the 
processor subsection concerned — 
improviding chip performance by 
reducing delays and parasitics. 

After the array of solder bumps is 
formed on the surface, the die is 
flipped over and placed on a ceramic 
package which has a matching array of 


metallurgical contact pads. The assem¬ 
bly is then baked in a furnace at 350°C 
to melt and collapse the solder joints, 
forming a precise and reliable inter¬ 
connection. (C4 stands for ‘controlled 
collapse chip connection’.) 

Incidentally a further advantage of 
the small K6 chip size made possible 
by the five-layer metallisation and C4 
flip-chip technology is that AMD has 
been able to package the K6 in a stan¬ 
dard 321-pin ceramic pin grid array 
(PGA) package, which is fully com¬ 
patible with the ‘Socket 7’ provided 
on all recent generations of PC moth¬ 
er board. This is in contrast with 
Intel’s new Pentium II chip, which is 
packaged in a completely new verti¬ 
cally-mounting SEC (single edge con¬ 
tact) cartridge requiring a matching 
motherboard socket. 

AMD is confident that quite apart 
from the K6’s impressive performance 
advantages over the latest Intel offer¬ 
ings, this compatibility advantage will 
give its new processor an excellent edge 
in the looming next round of micro¬ 
processor wars. Especially as they’re 
apparently able to offer the chips at sig¬ 
nificantly lower prices than the compa¬ 
rable Intel models... 

Having been able to visit AMD’s 
Sunnyvale facilities and meet some of 
the key people concerned with develop¬ 
ing and making the K6,1 won’t be at all 
surprised if this product does turn out to 
be their much-needed winner. And at 
the very least, the fact that AMD is 
making such a strong play for a bigger 
slice of the Intel-dominated micro¬ 
processor market is bound to push 
prices down — so that we end-users are 
likely to benefit as well. 

It should be very interesting to see what 
happens in the next six months or so. ❖ 


C4 Bump 
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THE COUNTERFEIT 

Recently we described a rhythm generator project, based on the popular ‘BASIC Stamp’ micro¬ 
controller module. Here’s a review by the same author of the Counterfeit, a lower cost controller 
which uses exactly the same Parallax PBASIC interpreter chip and is therefore fully compatible 
with the Stamp. In Australia it’s even available from the same supplier — MicroZed Computers. 

by OWEN BISHOP 



A closeup of the Counterfeit module, somewhat larger than real size. There's 
no prototyping area, but header pins to connect to your own circuitry. 


When I ran my computer’s Thesaurus 
on the word ‘counterfeit’, it came up 
with false, bogus, phony, spurious, 
ersatz, fraudulent and numerous other 
adjectives — mostly pejorative, if not 
downright rude. Our dictionary is 
kinder. It says ‘made in imitation’, and 
in this case that’s closer to the mark. 

The Counterfeit is made in imitation 
of the BASIC Stamp, which is a micro¬ 
controller produced by Parallax Inc., of 
Rocklin, California. The feature which 
earns the Stamp its name is its small 
dimensions, for the whole system occu¬ 
pies a postage stamp-sized PCB measur¬ 
ing only 36mm x 11mm. A more worthy 
feature is that the Stamp understands 
BASIC, so it is much easier to program 
than the controllers which are pro¬ 
grammed in machine code or assembler. 
You program the Stamp on your PC, 
using a special software package and, 
when it is ready, key Control-R (for 
Run). In a few seconds the program is 
downloaded into the Stamp’s EEPROM 
and runs straight away. 

If it does not run quite as you intended, 
it’s simply a matter of amending the 
BASIC program on the PC screen and 
running it again. When the program is just 
right, you can disconnect the Stamp from 
the PC and it retains the program indefi¬ 
nitely. If you switch off power, the Stamp 
still holds the program and automatically 
runs it when you switch on again. 

This kind of device is invaluable for 
people who want to build robots and 
control systems that are too complicated 
to be put together in hardware alone. 

Now we come to the ‘fake’ Stamp. 
The Counterfeit doesn’t look exactly 
like the Stamp, because it’s a little big¬ 
ger; but it does the same things. Its PCB 
measures 52mm x 32.5mm, which is 
still small enough to be handy. The 
more noticeable difference is that it is 
built from conventional pin-terminal 
components, instead of from surface- 
mount devices like the latest versions of 
the Stamp. This means that you can 
build it yourself and, if the worst hap¬ 
pens, you can replace the ICs and carry 
out other repairs. 
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It spite of the name, there is nothing 
shady or underhand about the 
Counterfeit. It is simply marketed by a 
different company, Scott Edwards 
Electronics of Sierra Vista in Arizona, 
and as it happens, it uses the genuine 
Parallax PBASIC interpreter chip. 

For this review we were provided with 
a Counterfeit kit by the Australian agents 
for both Counterfeit and Stamp, 
MicroZed Computers of Armidale in 
NSW. In order to be able to program it 
when completed, you need the software 
and connector lead that come with the 
Stamp, which are all available as separate 
items. Once you are set up with these you 
can build and program as many 
Counterfeits (or Stamps) as you like. 

Although the Counterfeit lacks the 
useful prototyping area provided on the 
Stamp’s carrier board, it has a handy set 
of connections to the outside world. 
First there is the 10-pin SIP socket, 
which connects to the eight input/output 
pins of the processor along with connec¬ 
tions to the +5V line (from the built-in 
regulator) and the OV line. The regulator 
can produce up to 100mA, which is 


more than the Stamp’s regulator. 

There are also three eight-way head¬ 
ers lying side by side, one of which pro¬ 
vides alternative connections to the 
input/output pins. The second header 
has eight pins all connected to the regu¬ 
lated +5V, while the third has all pins 
connected to ground. 

This layout makes it very easy to con¬ 
nect components between the input/out¬ 
put pins and the +5V or 0V rails, which 
is something we quite often need to do. 
You can make up a three-socket con¬ 
nector aligned across the three rows of 
stakes, to connect to any one input/out¬ 
put pin, and to +5V and 0V. 

In the kit 

The Counterfeit kit includes a good 
quality fibreglass double-sided lac¬ 
quered PCB with the layout and orienta¬ 
tion of the components clearly printed 
on it. The components supplied are like¬ 
wise of top quality. Sockets are supplied 
for the two ICs, so they will be easy to 
replace if things should ever go wrong. 
The headers have gold-plated stakes. 

A six-page leaflet is included with the 
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kit to describe how to assemble and test 
it. From then on you need the Stamp 
Manual, which describes the BASIC 
and a number of applications. 

The leaflet has a clearly-drawn diagram 
of the layout of components and a list 
telling you what they all are. Components 
are packed quite closely on the PCB, so 
you need a soldering iron with a small tip 
— say 1mm or 2mm, as well as a steady 
hand. Use a low-wattage iron (15W) to 
avoid overheating, and a fine (0.7mm 
diam) cored solder. 

Assembly was very easy. All the 
components fitted exactly in their pre¬ 
scribed places and the Counterfeit was 
ready for testing in under an hour. Here 
we liked the idea of the test program 
already loaded in the EEPROM. This 
program flashes all eight outputs and all 
you need is an LED and a series resistor, 
connected to ground. We tried the test 
and the circuit worked first time. 

Thingamebob pack 

Here I digress to mention another 
kind of goody available from MicroZed. 
This is a pack of their Thingamebobs, 
which is an assortment of wires and 
connectors specially intended for proto¬ 
typing with Stamp and Counterfeit. The 
wires are about 160mm long and vari¬ 
ously coloured, with a spring socket 
connector at each end. These fit readily 
onto the pins of the Counterfeit’s head¬ 
ers. The connectors will also grip termi¬ 
nal wires or pins of resistors, capacitors, 
transistors, and many other types of 
component so they make it very easy to 
assemble simple circuits and connect 
them up to the Counterfeit (or Stamp). 

Thingamebobs are not restricted to 
simple wires. One type consists of a pair 
of wires with a 25-tum variable resistor 
connected between them. Another type 
is a pair of wires ending in an LED with 
a series resistor. This one we found use¬ 
ful with the test program. The red wire 
plugged on to one of the input/output 
pins of the header, while the black one 
plugged on to the adjacent 0V pin. 

Other Thingamebobs (or are they 
Douvres?) have a sounder, a thermistor 
or a pushbutton switch. Altogether a 
great idea for prototyping with the 
Counterfeit or Stamp. 

Turbo feature 

The Turbo feature of the Counterfeit 
is also handy, if you are in a hurry. 
Normally the processor operates with a 
4MHz clock, which is quite fast enough 
for most things you will want to do. But 
if this is not fast enough, you can add a 
higher-frequency resonator or crystal 
running at 8MHz or 16MHz. You just 



Fig. 1: The author's circuit for a simple security system using the Counterfeit (or 
BASIC Stamp) module. The program needed is listed in Fig.2 below. Operation 
is explained in the text. 


solder it and a couple of extra capacitors 
to the spaces provided on the PCB and 
relocate the jumpers as instructed. 

Summing up, we liked the Counterfeit 
and found it good value for money. But 
what can it do? If you can get it to flash 
an LED you can, with a little bit of inge¬ 
nuity, get it to do almost anything. 

We thought we’d like to make it 
guard the front door. Fig.l shows the 
items we need. A pushbutton (S1) con- 


Fig.2: Security System Program 


low 2: low 7 

set: 

if pinO = 1 then delay 

goto set 

delay: 

high 7: pause 30000: low 7 
armed: 

if pinl = 1 then alarm 
goto armed 
alarm: 

pause 20000: high 2 


nected to pin pO is used to set the circuit 
ready for action. A normally closed 
switch (S2) connected to pin 1 detects 
when the door has been opened; this can 
be any sort of microswitch in contact 
with the door, or one of the special reed 
switches mounted on the door frame 
which are held closed by a magnet 
mounted on the door. When the door is 
opened, the switch springs open. 

(We are referring to a door, but actual¬ 
ly you could have reed switches on every 
door and window in the house, all con¬ 
nected in series in a large loop. When any 
one of these is opened, or an intruder cuts 
the wires, the circuit is broken and the 
event is registered by the Counterfeit.) 

There is a VN10KM or similar power 
MOSFET connected to pin p2, to turn 
on a piezo noisemaker or other audible- 


warning device when this pin goes high. 
The MOSFET can drive one of those 
really loud piezos. Finally, there is an 
LED with series resistor connected to 
pin p7. This is an option, but it is useful 
when setting up the program. 

The program needed for this simple 
security system is shown in Fig.2. 
Without explaining the syntax in detail, 
the first thing is to turn off the piezo and 
the LED, should their pins happen to be 
high. The program then waits for pin 0 to 
become high, that is for the pushbutton to 
be pressed. You do this to set the system, 
for example, if you are leaving the house. 

There is then a pause of 30 seconds, to 
give you time to get out and close (and 
lock) the door behind you. The LED is lit 
during this period, but goes out after 30 
seconds, to show that the system is armed. 

Nothing more happens until an 
intruder breaks the loop by opening a 
door. Then the program jumps to 
‘alarm’ and, after a delay of 20 seconds, 
turns on the piezo noisemaker. It stays 
on, even if the door is shut again. The 
only way to stop it is to turn off the 
power or to press the reset button on the 
Counterfeit, which should be hidden 
away where an intruder is not likely to 
find it in a hurry. 

When you come home again you have 
20 seconds to open the door and rush to 
press the reset button. 

As you can see, it’s really easy to use 
the Counterfeit (or Stamp) to do quite 
useful things. 

For further information on either the 
Counterfeit or the BASIC Stamp, con¬ 
tact supplier MicroZed Computers at 
PO Box 634, Armidale NSW 2350. 
Phone (067) 72 2777 or fax (067) 72 
8987. Their Web site is at 
http://www.microzed.com.au/^micro 
zed, or you can e-mail them at 
bob@microzed.coin.au. ❖ 
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FORUM 


Conducted by Jim Rowe 


Still more on the low pay rates 
and status of electronics technicians ... 



There’s no shortage of material on the subject of EM fields and possible associated health risks, 
but this month I thought we’d take a break (of sorts) and return to another thorny subject: the rel¬ 
atively low pay rates for electronics technicians. The letters keep on rolling in about this one, too. 


You may recall that we last discussed 
the subject of pay rates for electronics 
technicians in the March issue, with 
contributions by readers M.M. Gell of 
South Australia, Jack Gill of Tasmania 
and Marcin Frankowski who is original¬ 
ly from Poland but current living in New 
Zealand. All three were adding their 
comments to those made by others in the 
September 1996 column, responding to 
a heartfelt letter by ‘P.R.’ that I’d pub¬ 
lished in the previous June. 

Mr Frankowski’s letter in particular 
was expressed with a great deal of feel¬ 
ing, and attracted a fair bit of comment. 
In fact it seems to have been this letter 
that has mainly prompted further 
responses, including those we’re going 
to look at now. 

One of these came from Jack Gill, 
whose earlier letter was featured in the 
March column along with Mr 
Frankowski’s. Mr Gill was prompted to 
send the following response: 

Mr Frankowski s letter in the March 
edition raised some controversial sub¬ 
jects that I feel compelled to answer 
(defend). 

At the onset, / must state that I cannot 
compare by personal experience the sit¬ 
uation that Mr Frankowski finds himself 
in, in New Zealand. I can only relay to 
him my heartfelt sympathy for his obvi¬ 
ous disappointment in arriving in a new 
country, only to find it falls far below his 
expectations, and examine the reasons 
why he feels the way he does. 

Living in Tasmania for the last 30 
years (I originally came from Sydney), 
I can appreciate the economics of scale 
and distance from our respective world 
markets. As well I will comment on the 
social attitudes that he raised, and the 
reasons for this, and offer a proposal of 
my own to increase the profile of pro¬ 
fessional electronics and engineering 
in education. 


Our combined countries’ population 
is about 21 million people, and just over 
200 years young (since European occu¬ 
pation). You are right Mr Frankowski, 
we are only just advancing from the 
colonialists phase. I can remember very 
well that when / left school (in 1962), a 
lingering perception was that it didn’t 
matter if your scholiastic achievements 
were below standard, the country need¬ 
ed hard workers anyhow. 

Our convict heritage has had a major 
bearing on this. Of Australia’s early set¬ 
tlers how many were scientists? Very 
few, for these were needed at home! This 
country offered opportunities to those 
prepared to work hard in a young devel¬ 
oping nation. This accounts for the dif¬ 
ferent attitudes displayed towards those 
who work with their brains and those 
who work with their backs. Many of 
these hard workers are still alive today. 
We respect and admire them for what 
they achieved, but we are on the thresh¬ 
old of change. Much of the hard work is 
being replaced by machines. We now 
have a real need to advance our techno¬ 
logical skill base. 

Mr Frankowski was also correct when 
he suggests that Europeans appreciate 
the practical skills of technology due to 
their long history of armed conflicts and 
subsequent rebuilding commenced by 
their technical people. This is the single 
most important difference between 
Australia and Europe, and is the reason 
why we view business people differently. 

Australia is an egalitarian society, we 
believe that all people should have 
equal political and social rights. We do 
not have the same historical compar¬ 
isons as those in Europe have. With the 
exception of the Eureka Stockade, and 
the later mostly peaceful APPM dispute 
(by the way 1 was an active participant 
in the APPM dispute) we have not seen 
first hand the wartime profiteering, graft 


and de-facto collaborating with the 
enemy he speaks about in his letter. I 
hope we never do. If our attitudes 
towards intellectuals suffers because of 
our egalitarian society, then it is up to 
us to change it. There are other ways to 
achieve this rather than going down the 
same war-torn path as Europe. 

The public ignorance to the time and 
effort required to learn necessary skills 
in scientific endeavours does not exist, 
rather, the public is responding to the 
lack of a high profile by the quiet 
achievers in this field. There is an old 
saying that is appropriate here: “The 
squeakiest wheel gets the most grease!” 
It’s about time an attempt to lift this pro¬ 
file was made by those who have the will 
to do so. The answer is as simple as 
learning how to squeak loudly! 

We need to follow the skills recogni¬ 
tion and reward system used in Europe 
and unite the profession through active 
industrial representation. It is only pos¬ 
sible to bring about change by this 
method if we want a peaceful solution. A 
major shift in public attitudes will come 
about through this as well. An effective 
union is the starting point here. 

I will give an example of the change I 
mentioned earlier. As a means of lifting 
the profile (in Tasmania) of electronics, 
engineering and the practical skills (as 
well as enhancing the tourists trade) I 
have floated this proposal of a radical 
approach to skills development. The 
idea was born due to the necessity of 
approaching the job opportunities avail¬ 
able within an isolated (relatively) soci¬ 
ety differently. Distance to world mar¬ 
kets causes additional costs and time 
delays and limits manufacturing based 
growth. It follows that most large manu¬ 
factured items are just not economically 
possible to export. There are the obvious 
exceptions to this where Australia is 
well placed to compete, but these have 
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factors that give us the competitive edge 
such as climate for wool production. 

My proposal relies on cooperation 
between schools, government, tourist 
operators and students and this is it. 
For government to supply free of 
charge materials to schools to build 
robotics theme displays. The theme dis¬ 
plays become major school curriculum 
and when completed are placed in the 
popular tourists locations. The expect¬ 
ed spinoff is for more students to be 
simulated into electronics, engineering, 
arts and design. From here they will be 
encouraged to progress into, and 
develop, industries specialising in tech¬ 
nology. This is for Australian and 
world markets. 

The government can recover some 
capital cost by charging a small rental 
of these theme displays to local councils, 
and to the tourists operators who use 
them. The tourists operators can provide 
exciting attractions for their visitors at a 
reasonable cost. The state will benefit 
through increased visitor numbers and 
by the expanding of our technology 
based industries. I have envisaged 
detailed plans for this but space does 
not allow the complete picture. 

Australia is still the land of opportuni¬ 
ty, Mr Frankowski. We need suitably 


qualified and experienced people, such 
as yourself, to ensure all opportunities 
are realised. People with vision, persis¬ 
tence and knowledge. People who like 
our immigrant hard workers of past 
years, can contribute skills and ideas 
through more hard work (not manual) 
and experiences from back home. Don't 
give up on us yet, we may be behind 
Europe in some ways, but we are far 
advanced in others. 

Thanks for those comments, Mr Gill. I 
for one found the points you made very 
interesting, and I believe readers will as 
well. I’m not sure if I fully understand 
the way your skills development project 
would work, but wish you luck in get¬ 
ting the Tasmanian authorities to give it 
favourable consideration. As you say, 
there’s no doubt that countries like 
Australia and New Zealand really do 
need to lift their game in developing our 
technological skills base. 

Unions no help? 

Moving on, our next contributor after 
Mr Gill is fellow Tasmanian Peter 
Guenther, an electronics engineer of 
Lenah Valley. Mr Guenther sent his 
response by e-mail: 

Clearly the issue of pay rates and sta¬ 
tus has preoccupied the minds of profes¬ 


sionals and para-professionals in the 
Australian engineering industry for 
some time. The March 97 Forum discus¬ 
sion on this subject put forward some 
commonly held ideas which I feel only 
hint at the problem. 

I do not believe better collective bar¬ 
gaining or more widespread unionisa¬ 
tion would make a significant improve¬ 
ment. This approach has been exploited 
in the past in the telecommunications 
industry where technicians have with¬ 
drawn support for this essential service, 
but the robust nature of current 
exchange and transmission technologies 
today makes it difficult to achieve a level 
of disruption which can be used as a 
bargaining tool in a suitably short space 
of time, without deliberate sabotage. 
The industry is also generally shedding 
labour at a rate greater than the rate 
other sectors of the market can absorb 
it, leading to oversupply of labour and 
downward pressure on pay rates. 

In the non-essential services industiy 
sectors, rapid technology changes and 
obsolescence of old equipment put a cap 
on the chargeable labour rates. 
Equipment is often replaced before it 
has ever failed, and often the appear¬ 
ance of a fault precipitates an upgrade 
rather than repair. This again leads to a 

ELECTRONICS Australia, July 1997 


39 











decline in demand for skilled techni¬ 
cians, as installing upgrades or provid¬ 
ing replacement equipment generally 
requires lower skill levels. For example, 
whoever heard of people repairing com¬ 
puter cards? By and large if they fail 
you buy a new later model one, at half 
what you paid for the old one. 

The reality, as self employed techni¬ 
cians will know, is that you can only 
charge what the market will bear, and 
this can be frustratingly low. 

The ‘freebie mentality ’ resulting from 
the the notion that ideas should be free, 
and only goods should be paid for, has 
been unhelpful. People design their own 
houses, fix their own cars, and in busi¬ 
ness configure and set up computer net¬ 
works or other high tech systems, with 
little real knowledge. People trying to 
justify their jobs see little point in 
engaging specialists who could quickly 
solve a problem, and prefer to fumble 
through by getting advice from friends, 
suppliers, magazines and the internet, 
all of which may be dubious. Outsiders 
are only called in when mission critical 
failures occur. 

Deregulation in the telecommunica¬ 
tions industry has exacerbated this 
trend. It has reached epidemic propor¬ 
tions in some sectors, where one group 
of professionals can’t afford to engage 
specialists for some tasks themselves, 
because business is down in their own 
specialisation. Big businesses with man¬ 
agement who don’t understand high 
tech flock to ‘total solution providers’ 
rather than try to solve a problem by 
using their own resources backed by 
strategically contracted professionals, 
regardless of the economic and strategic 
merits of doing so. 

Much has been said of the poor status 
of engineering professions, especially 
when compared to the medical and legal 
professions. Although cultural factors 
are certainly contributors, I would sug¬ 
gest that your suggestion in concluding 
the March 97 Forum, that the more 
dynamic state of overseas manufactur¬ 
ing industries is indirectly the reason for 
higher status and better pay in other 
developed countries. 

Historically Australia s development 
has been characterised by exploitation 
of natural resources. People planted 
crops or grazed animals on a huge 
scale, with low costs in a world hungry 
for agricultural products, and became 
wealthy. Others extracted minerals as 
world demand escalated. Some bought 
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land cheap and through population 
growth demand, prices increased and 
they made a killing on the property mar¬ 
ket. This is our understanding of the 
path to success. Until recently, it has 
probably been hard to identify a single 
person who became rich by inventing a 
high tech product and manufacturing it. 

Countries like Germany provide per¬ 
haps the most extreme contrast. The 
country lacks resources, but over the 
last 150 years people have constantly 
been exposed to the link between inno¬ 
vation and wealth, and the entire econo¬ 
my is dependent on maintaining techno¬ 
logical leadership. Although the countiy 
has its property and banking magnates, 
the most well known ones are Daimler, 
Siemens, Porsche, etc and their succes¬ 
sors. Movies and TV shows generally 
portray rich people as engineers, scien¬ 
tists and managers in high tech manu¬ 
facturing industries, and on occasions 
the plot for murder mystery series 
Derrick has involved killing for patents. 

Engineering excellence is fundamen¬ 
tal to the success of the country’s tech¬ 
nological enterprises on world mar¬ 
kets, and such industries foster equally 
high tech support sei'vices. The govern¬ 
ment recognises this and uses regula¬ 
tion and incentive schemes to make 
sure it stays that way. The same pat¬ 
terns for success have emerged in 
selected areas of the USA, notably 
Silicon Valley, and are well known in 
Sweden, Switzerland and Finland. 

Innovation & wealth 

In Germany, one job in six depends on 
the automotive industry, and probably 
one in three depends directly on techno¬ 
logical industries. Even the simplest 
commoner understands the relationship 
beft\>een technological innovation and 
wealth, and I suggest that this is the rea¬ 
son for the high status of engineers and 
technicians there. The huge size of the 
manufacturing sector creates the 
demand for engineers and technicians, 
and the highly unionised workforce has 
ensured this has resulted in the world’s 
highest wages based on hourly rate. 

Make no mistake however, a concert¬ 
ed assault is being made on countries 
like Germany and Sweden by the tiger 
economies of Asia, notably Taiwan and 
Korea, and some industry sectors like 
shipbuilding and consumer electronics 
are reeling as a result, with massive 
unemployment occurring. People who 
have long had an expectation of high 


wages are finding they can either work 
part time for less pay (as in VW), or be 
retrenched — union or no union. 

What could turn our situation around 
in Australia? The recent success of 
some technological entrepreneurs is 
showing that wealth and jobs can result 
from engineering innovation. 
Government initiatives like Victoria’s 
initiatives in multimedia industries 
acknowledge the possibilities. 

However, we are really only at the 
beginning of the transformation of our 
wealth creation base from resources 
and services to manufacturing and tech¬ 
nological innovation, and until this 
process is substantially underway, the 
prospects for improved engineering 
wages and status remains bleak. 
Engineers have lobbied to increase the 
number of engineering placements at 
universities and TAPE colleges, in the 
hope that smart graduates will somehow 
lead to more growth in technological 
industries, but many engineers are cur¬ 
rently inefficiently employed in the ser¬ 
vice sector where structural changes 
will make them redundant, so oversup¬ 
ply will result. 

Serious deficit 

We need to recognise that demand 
must come first. Australia has a serious 
trade deficit in technology which will 
become unsustainable in a world of flat 
demand and intense competition from 
the second and third world in resources. 
A concerted national strategy led by 
Government is required to address this 
problem, and as technological indus¬ 
tries and exports grow, jobs and wages 
across the board will grow with them. 

This doesn’t mean just throwing 
money at the problem, but rather chang¬ 
ing the entire strategic focus of the 
Australian economy. Property and 
resource investment must become less 
attractive vis-a-vis high tech. If we iden¬ 
tify an unsolved problem, we should 
solve it if world market potential exists, 
rather than stalling a project and wait¬ 
ing to ‘buy in a solution’ from else¬ 
where. The low wage structure, 
resourcefulness and high skill level of 
Australia’s engineers and technicians 
are a competitive advantage which must 
be exploited to the max. 

A national strategy would encompass 
a vision of what Australia will be like in 
the future, where it would fit into the 
global scheme of things, and create 
some certainty in demand for particular 



technologies. This is what leadership is 
all about, but worryingly we've seen lit¬ 
tle to date. 

Thanks for your comments too, Mr 
Guenther, and what you say about the 
need for changing the strategic focus of 
the Australian economy makes a lot of 
sense. However like you, I guess I’m a 
bit pessimistic about us seeing this kind 
of real leadership. We certainly don’t 
seem to have seen much yet, I agree, and 
I can’t help but feel that somehow 
Australia’s politicians in particular are 
still locked into the old concept of this 
country being an exporter of agricultur¬ 
al produce and natural resources, and an 
importer of high tech... 

Holiday resort Oz 

Moving on again, though, our next 
contributor comes from a reader living 
quite a distance away from Jack Gill and 
Peter Guenther. It’s Mr A. Brown, of 
Mackay in Queensland, and here’s the 
section of his letter that I thought you’d 
find of most interest: 

There are several philosophies in 
management of business, either manu¬ 
facturing something or providing a ser¬ 
vice. One philosophy (a) holds that prof¬ 
it, month by month, or quarter by 
quarter, is all that matters; the other (b) 
looks to long-term profit and viability. 

One example of (a) is a factory mak¬ 


ing some goods in this end of Australia; 
they employed an operator-mechanic, 
until the volume of work increased and 
a full-time mechanic was needed. The 
new man was called into the office one 
day by the managing director, who 
commented that a lot of spare parts had 
been purchased. 

“The machines have been neglected, 
the parts are needed," said the mechan¬ 
ic. The old man stroked his goatee 
beard. “We'll set a budget, and what 
you don't spend will be your bonus ." 
From then on, you can guess the state of 
the machines. 

A similar business had many branch¬ 
es. Each year a budget was set, and 
when some branches fell short, the mes¬ 
sage was sent to the better-performing 
branches: “Cut your expenses, we 
expect an extra $50,000 from you 
before the end of the budget year." This 
was like having a golden egg daily from 
a goose, but when greed grew, the 
farmer was told to squeeze the goose 
occasionally until an extra egg 
appeared; only once a month or so, but 
still an extra profit. 

In the book ‘Company of Heralds', an 
unusually frank book about the Sydney 
Morning Herald newspaper, Gavin 
Souter claimed that for some time a 
director of the company successfully 
persuaded the board that the newspaper 


should not make a profit, that the other 
businesses of the group, chiefly TV sta¬ 
tions, should make up the shortfall — 
that TV should cany the newspaper and 
avoid any need to increase the cover 
price or the advertising rates. 

In another newspaper group, where 
the group owns papers in many towns, 
all are expected to make a profit, except 
where it is accepted that profits are 
almost impossible, but it is necessary to 
tty to keep competitors out. 

In many companies, it is the practice 
to reward personnel by their results in 
their own particular department, with¬ 
out any cognisance of the effect of that 
particular department's activities on the 
overall results of the company. I can 
think of one where it became blatant 
that a department would cause problems 
in another department (and resulting 
down-grading of results) just for a small 
improvement in the first department's 
apparent figures. 

When Japan began to make reliable 
goods, the results showed up in USA; it 
has been reported that there are now no 
manufacturers of TV receivers in USA, 
and the reason is obvious. 

The countries of East Asia will 
become the leading economic group in 
the 21st centuiy, displacing USA. This 
will have its base in the enormous size of 
China and the technology of Japan. This 


Interface with the latest 
electronics technology 


If you’re a manufacturer, electronics engineer or involved 
in service and repair, ELENEX is the one exhibition you 
simply mustn’t miss. From high voltage products to 
sophisticated surface mount technology, discover it all 
at Australia’s largest electrical and electronics exhibition. 

■ Hundreds of products and ideas ■ New ways to increase profitability 

■ Over 200 companies exhibiting ■ New ways to improve your competitive edge 

■ New product releases ■ Solutions from industry experts 

□ Staged concurrently with AUTOMATE Australia’s leading manufacturing technology exhibition._ 


The 9th Australian International Electrical & Electronics Industries Exhibition 

Darling Harbour Sydney 26-29 August 1997 
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has already been decided. The entrepre¬ 
neurs will seek customer satisfaction, 
not short-term profit. 

It has also been reported that this East 
Asian conglomerate has decided to keep 
Australia as a holiday resort, and possi¬ 
ble source of raw materials; but the 
advantages of Australia as a holiday 
resort will not be compromised. 

We must lift our game if we are to 
survive. 

Thanks for those comments too, Mr 
Brown. I guess one of the points you’re 
making is that Australian companies are 
often rather short sighted about the need 
to invest for the future — whereas those 
in many of the countries to our north 
tend to take a much longer view. I’m 
sure you’re right, but I’m not at all con¬ 
fident that in Australia enough people 
do want to ‘lift our game’, even to the 
degree needed to avoid the ‘holiday 
resort’ only scenario... 


Society vs ‘trade’ 

And so to our final contribution this 
month to this topic. It comes from Alan 
McCallum, of Heywood in Victoria, 
who has this to say: 

Thanks for publishing most of the let¬ 
ter from Marcin Frankowski. Mr 
Frankowski does get at some of the 
issues of the low status of technicians, 
but I think there is more to the subject 
than he has seen. 


Firstly, in English speaking countries 
like Australia and New Zealand, there 
really is a serious divide between tech¬ 
nical and non-technical areas. This 
divide is historical, and stems mainly 


VIDEO STABILISERS 


AVS2 - $149.00 Composite video stabiliser 
removes test signals, etc. which upset some TV’s 
and VCR’s. Needs 12V/ 200mA supply $13.95 
AVS2PRO - $389.00 As for AVS2 above, adds 
Gain and Enhancement adjustments - Take 
Control! Requires 12V/ 300mA supply $13.95 
ED TBC Eight - $1,106.50 Composite and 
S-Video (Y/C) Digital Timebase Corrector. 
Controls for Gain. Black level, Chroma, Colour 
shift. Enhancement, Freeze, Bypass. Can be used 
as a Frame Grabber with included Win95 soft¬ 
ware and cable. Super-stable! Includes supply. 
ED TBC Classic - $ 1 , 359.20 Composite and 
S-Video (Y/C) Digital TBC, controls as TBC 
Light above plus Red, Green and Blue adjust¬ 
ments and four memories. Comprehensive sync, 
controls. Black-burst o/p. Incl. power supply. 
VTD VMX410 - $1,697.00 Two input. Comp, 
and S-Video (Y/C) Digital TBC / Mixer with 
Effects. Digital controls for Gain, Black level. 
Chroma, Colour shift, Enhance, PIP, Wipes, 
Transitions, etc. Four memories. Audio mixer 
with meters and faders. Beautiful! Includes psu. 
Cables, Connectors, Audio & Video Accessories, 
Genlocks. Multimedia. PC's, Components, etc. 
Visit us at http://www.questronix.com.au/~questav/ 

QUESTRONIX Phone (02)9477 3596 
Showroom:- 2/1 Leonard St, HORNSBY 



from the British class system. People 
from all levels in non-technical callings 
always have higher status than technical 
workers, even in job ads. In Australia 
technical people at all levels really do 
have (and have always had) lower 
social status, and as a result lower pay. 

Secondly, in Australia, the advantages 
of being in a union used to depend 
entirely on which industiy you worked 
in. Formerly, an electrician with indus¬ 
trial electronics training would be well 
paid at sea, reasonably paid in the con¬ 
struction industry, poorly paid in a fac¬ 
tory as a maintenance electrician, and 
very badly paid (even if working on 
highly technical equipment) at a Naval 
Dockyard. In each of these enterprise 
work sites, strong unions supposedly 
looked after workers. 

Nevertheless, in the mid 80s, the lead¬ 
ership of the Institute of Marine and 
Power Engineers, from a position of 
self-interest, opted for the exclusion of 
properly trained electricians from 
Australian shipping, and to allow 
marine engineers to take over their work 
under the rubric of ‘multi skilling \ 
Electricians have all but disappeared 
from the few remaining Australian 
ships, as a result. This powerful union 
was next to useless for electricians. 

Or take the situation at Portland 
Aluminium, where there are no instru¬ 
ment technicians or electronic techni¬ 
cians, only electricians. In fact there 
are nominally only tw y o trades, electri¬ 
cian and fitter. When the plant started, 
the original designers planned and 
built well-equipped workshops, but 
these facilities were never used. All 
interesting instrument and electronic 
work is presumably contracted out to 
product suppliers. 

Ten years later, Portland Aluminium 
is still running without technicians. The 
new workplace agreements in Australia 
will continue this trend of squeezing out 
highly trained technicians, so do not 
expect anything at all from unions, as in 
my experience they are completely 
unable to help workers when faced with 
challenges to conditions, and to the job 
re-classifications that inevitably de- 
skill workers. 

Thirdly, the proliferation of graduate 
engineers without real engineering work 
to do, has caused an upward drift in the 
qualifications necessary (for instance) 
to do commissioning work on industrial 
projects. Engineers are now doing work 
that only a few years ago was done by 
tradesmen and technicians; work such 


as wiring checks, initial testing of 
motors, tuning process instruments and 
similar tasks. This is the true legacy of 
the Dawkins reforms to education in 
Australia. Diploma TAPE colleges 
upgraded to ‘ universities', the binary 
system of technical training was aban¬ 
doned and diplomas and other certifi¬ 
cates were devalued. 

As a result there is now an over-sup- 
ply of young degree engineers, and an 
under supply of practically trained elec¬ 
tricians who have upgraded to certifi¬ 
cate level. Whether the engineers are 
appropriately trained for the work they 
are taking on is debatable, and whether 
the underuse of their well developed 
theoretical skills is useful to the country 
remains to be seen, but personally I do 
not think so. In this regard, European 
practice is much more realistic, as 
highly trained workers with skills 
between engineers and installers are 
still well regarded. 

I hope that young technicians have a 
better future than has been the case in 
the last 10 years or so, but this will take 
a radical change of culture in Australia. 
I do not expect this to happen, and I 
rather morosely expect that our indus¬ 
trial base will continue its relentless 
decline, given the standard of *leader¬ 
ship ' from both political parties. 

I certainly would not recommend 
intermediate level technical work as a 
career option. It would be much safer to 
get into bartending, or to learn how to 
drive a floor polisher at a casino. 

Hmmm — thanks for those sobering 
but thought-provoking comments, Alan. 
The points you make are very relevant, 
and I wouldn’t be at all surprised if they 
generate as many responses as Mr 
Frankjowski’s letter has done. 

As you suggest, the trend towards 
companies ‘out sourcing’ many of their 
technical skills is almost certainly 
reducing the number of jobs for people 
with technician-level training, while at 
the same time reducing whatever effec¬ 
tiveness the unions might have had in 
protecting the pay and status of their 
members. It’s also more or less forcing 
technical people to start their own busi¬ 
ness, in order to survive as a ‘contractor’ 
— and regardless of our technical exper¬ 
tise, we don’t all have the skills to run 
our own business, do we? 

But that’s about all we have space for, 
this month. I’ll try to wade through 
some more of the material on EM fields 
and health, so we can look at it again 
next month. See you then? ❖ 
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Desktop Microphone for Computers 

WITH ON/OFF BUTTON ON 
TIP OF MICROPHONE 


, A10152 

429-95, 



Features: 

Desktop 


Great for 
producing 
your multimedia 
recordings with 
its hands free 
design. All you 
got to do - is 
simply speak or 
sing! 


design with adjustable 
microphone in an elevation angle • Power 
ON/Off switch • Powered by sound card 
and no battery required • 6 foot connection 
cable • Works with Sound Blaster or Sound 
Blaster compatible sound cards 


JURASSIC 
SELF ADJUSTING 
WntESTRIPPER 


LIGHTWEIGHT HEADSET 
WITH BOOM MICROPHONE 


COMPUTER MULTIMEDIA 
MICROPHONE 


Use this handfree 
headset to record 
your voice e- 
mail, 

multimedia 
presentations, 
etc via your 
computer sound card. 

Features: 

•Two 30mm speakers 
•8’ shielded cord 
•Black 3.5mm stereo plug for the 
headset *Red 3.5mm monaural plug for 
the microphone *600ohm dynamic 
omnidirection microphone 

TALK LISTEN OR USE THIS 
HEADSET TO RECORD! 






12V COMPUTER 
FAN 

T12469| 

80mm/3.15“ 

Normally $14.95 

1-9 ~IO+ 
$9.95 $8.95 



GOOSENECK BASE 

Metal base for microphone 
•With hardware 
•Black 
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WRIST STRAP 
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DISKETTE HOLDER 
TOR 3.5“ 





Features: 

• Holds 20 pcs 3.5" diskettes 

• Convenient flip feature for easy 
diskette selection 

• May be placed in the drawer. 



WAS 
$14.95 

SAVE $5.00 
THIS MONTH 

SIMM 

ADAPTOR WES 
30-72 PIN 

PI0552 RIGHT FACING 
PI0553 LEFT FACING 
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$9.95 $8.95 


mm 


UPER INVERTOR 


12 Volt DC to 230 Volt AC 
at 125 Watts continuous 


STANDARD IDE HARD 
DRIVE CARRIER 
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pSjEte This unit is designed to supply a 
-WE continuous 125 watts of power @ 

Hut* 230VAC 50Hz from a 1 ° - 13 - 8VDC p° wer 

JHRS] source such as a car battery. Fitted with 
an approved Australian AC socket for 
convenience makes it suitable for use 
with running CBs and portable Hi Fi 
systems, small TV sets, PCs and mobile 
phone chargers. 


•DC input voltage: 10-13.8VDC 
•AC output voltage: 230VAC / 50Hz 

• Power Output: Constant 125 watts 
•Over current protection 

• Over voltage protection 

• Regulated voltage output 
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Dash light 
•Continuous 
visible flashing 
’ red LED light 
•Car theft 
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HARD DRIVE 
CARRIER 
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5-0 SURGE PROTECTOR 


POWER SUPPLY CABLE 

. : 

Protect devices i.e.-• Hard 
disk Drive •CD-ROM Drive 
• Floppy Drives, etc. ^ 
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MULTI VOLTAGE 
PLUG PACK* 

500mA- 240VAC to' 

6/ 9/ 12VDC ■ 
regulated 



240 volt AC (50Hz) to regulated 6-9-12 volts DC 
convertor - output capacity of 500mA. 

• Plugs into your existing mains wall socket •1.8 
metres cord with 1.0,1.3,2.1 & 2.5mm DC plug 
•Plug is easily removable which allows the 
polarity of the plug pack to be reversed as well 
as the size and type of plug used to be changed 


TOOL KIT -38 attachments 

40 pieces Tool Kit with ratchet driver, 
adaptor and multiple bits. All packed 
in a plastic carry case. 

• 1 Reversible Ratchet Driver 

• Va Drive Adaptor 

• 4 Magnetic Nut Setter 

• 3 Slotted Bits- 5/ 6/ 7mm 

• 3 Philips Bits- #1, #2, #3 

• 2 Robertson Bits- #1, #2 

• 8 Hex Bits-1.5/ 2 J 2.5/ 3/ 4/ 5/ 6 & 6.5mm 

• 7 Star Bits- T10, T15, T20, T25, T27, T30, T40. 

• 7 Va Nut Driver Socket AF 3 /ie, Va , 5 /ie, 1 V 32 , 3 /», 7 M V 2 . 

• 7 y 2 Nut Driver Socket MET 6/7/8/9/10/11/12mm 

A COMPLETE VERSATILE TOOL SETS FOR HOBBYIST OB 
TECHH/CIAHSI BEEP OBE HA BOV IB YOUR TOOLBOX OR CAB. 
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SPECIFICATIONS: 

DC Voltage: 200mV/2/20/200/ 

1000V 

Basic accuracy: +/-0.5% 

Input Impedance: 1M 
of carbon batterv is Maximum Input: 1000V DC 
100 hours and 200 for AC Vo|tage; 2 00/750V 

DC current: 200A/2000A/ 

20mA/200mA/10A 
Resistance: 200ft/2000ft/ 

20kQ/200kfl/2M 
LCD Display: 15 x 46mm 
Dimension: 70 x 126 x 24mm 


SOOMffT S/HEWAVE INVERTOR & BATTERY 

CHARGER kAAJs chargers, computers, etc. Can even 

Ml be use( j as an ups to provide power 

to computers systems, telephone 
exchanges or signalling systems. 
Incorporates heatsinking system and 
twin 240V 3 pins outlets in a sturdy 
metal case. Features loading power/ 
battery status indicator. 

Dimensions: 256 x 355 x 125mm. 
•DC input voltage: 22-28VDC 
• Max output 240V AC 500 watts 

IDEAL FOR CAMPING, 
BOATS, TRUCKS,RVs, 
ALTERNATIVE, POWER 



This invertor unit is designed to supply 500W 
of 240V AC power from a 24V car battery or 
a series of two 12V batteries. It even operates 
as a battery charger to the connected 
batteries! Output a super low distortion 
sinewave and is suitable for operating power 


g power nn u>nnu w w# rvnwr 

sensitive equipments, such as: battery INSTALLATIONS, ETC! 
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HANDHELD DC 

The Hand held PC That's Compatible with Windows 95 

The new ultra-lightweight compact Handheld PC CASSIOPEIA offers 4MB 
of ROM, up to 4MB of RAM, and is specially designed for Microsoft Soft¬ 
ware. CASSIOPEIA features a bright,backlit touch screen and instant power. 
The CASSIOPEIA lets you pack PC connections power anywhere. 

A TRULY PORTABLE PC WITHOUT THE 
LUOO/HO WEIGHT OF A HOTEBOOHf 

Loaded with features: see our web site- 
http ://www. rie.net.au 




PCI S3 VIRGE2D/3D GRAPHICS 
ANO VIDEO ACCELERATOR 


Works with PCI system to bring you 
high resolution, true colour capability, 
high performance and compatibility 
with most software and hardware. 




VMS MM MEMORY 
EXPANDABLE TO 4M8 

DISPLAY DRIVERS ON CD-ROM 


COMPATIBILTY: 

•486SX/DX and Pentium PCI systems 
•Register compatible with EGA and VGA 

• Non-interlaced or interlaced monitor support 

• 1280 x 1024 75Hz refresh 
•Support VESA DPMS 

RESOLUTION AND COLOUR SELECTION: 

•640 x 480 in 16, 256, 32K, 64K and 16M colours 
•800 x 600 in 256, 32K, 64K and 16M colours 

• 1024 x 768 in 256, 32K, 64K and 16M* colours. 

•1152 x 864 in 256 colours 

• 1280 x 1024 in 256 and 64K* colours 

• 1600 x 1200 in 256 colours 
*4MB Memory required 

PIUS CD-ROM GAME PACK WITH 
DESCENT™ HA TERMINAL VELOCITY 


LATEST CPU PRICE 


intel 

PENTIUM 120MHz.$199 

PENTIUM 133MHz $249 

PENTIUM 150MHz.$299 

PENTIUM 166MHz $399 
PENTIUM 200MHz $499 
PENTIUM l66Mhz MMX .... $549 
PENTIUM 200Mhz MMX ... $849 
PENTIUM II 233Mhz.$ 1195 


PENTIUM II 266Mhz.$ 1495 

LOOK! LATEST 
PENTIUM PRO CPUs & 
MOTHERBOARDS 

CPU.CPU ONLY M.B. INCL. 

180MHz... $795... $1095 
200MHz... $895... $1195 

w/kmfwwK A J*m[ 



D.LY. PC SLOT AIR- 
CONDITIONING CARD 

Increase the efficiency of 
PCs by increasing the air 
flow over the motherboard 
and CPU. 

XI8055 




$ 49-95 


EPSON COMPATIBLE 
INK CARTRIDGES 

CUT THE COST OF 
REPLACEMENT /HR 
CARTRIDGES FOR YOUR 
BUSINESS NOW! 

THESE ARE BRAND NEW 
CARTRIDGES NOT REFILLS! 

Cat No. Part Name Price 

tor use with Stylus COLOR/PRO/PRO XL+ 

BLACK INK CARTRIDGE 

C94502 EPS20034 $19.95 
M .'i ’l INK CARTRIDGES 

€94504 EPS20036 $39.95 

for use with Stylus COLOR III Its/200 (B&W only)/ 
820/1500 * (Colour only) /200Mono (B&W only) 

BLACK INK CARTRIDGE 

C94506 EPS20047 $19.95 

LH Vi INK CARTRIDGES 

C94508 EPS20049 $29.95 

for use with Stylus 400/ 8001 800+ 
and Stylus (B&W only) 1000 

BLACK INK CARTRIDGE 

C94500 EPS20025 $19.95 

for use with Stylus COLOR (Colour 
only) 200 / 400/ 500 & 600 

BLACK INK CARTRIDGE 

C94510 EPS20093 $19.95 

S3 INK CARTRIDGES 

4512 EPS20097 $39.95 




rle^rle;;; 


486 


CAM WIZ 

digital camera 

16M COLOURS AT 640 x 480 
GREAT FOR VIDEO 
CONFERENCING USING CU- 
SEE-MEE PLUG IN ON THE 
INTERNET OR JUST FOR 
HAPPY SNAPS! 



X26010 

$399 


COMPUTER CARDS - HUGE RANGE!! 


CAT NO. DESCRIPTIONS. M F 7 ^ .PRICE I 

XI8075 IMeg 16bit VGA. WhflD .5159 

XI8005 Highspeed 1/0.$59.95 I 

XI7072 ADAPTEC SCSI 16bit 1522A (Limited Stock) .$189 

XI7068 SCSI Controller Adaptor AHA-1520B.$179 

XI8165 16bit ETHERNET RJ45 + BNC.$49 

XI5810 Ethernet 5-port 10 base T hub.$149 

XI5814 Ethernet HUB 10 base T Connector (8 RJ45 Effective) $179 
XI5816 Ethernet HUB 16 base T Connector (14 RJ45 Effective) $349 
XI5818 Ethernet HUB 20 base T Connector (19 RJ45 Effective)$369 

XI8228 Printer Lpt123 Card 16-Bit NEW! .$49 

XI8232 Printer 2-Port Slot Lptl 23 Card 16-Bit MEW! .$69 

XI8017 Printer Slot Lpt 1 Card.$19.95 

XI8141 High Speed Serial Card 1-Port 16550 .$49.95 

XI8041 High Speed Serial Card 2-Port 16550AFN.$59.95 

XI8143 High Speed Serial Card 4-Port 16550AFN.$189 

NEW! Dual Speed 16650 UARTS modem chip.$99 

C14260 SMART GAMES Cont.$39.95 

XI8171 Ethernet Intel PnP BNC/RJ45 16-bit.$169 

'Ethernet III Rev B Coax (BNC, AUI).$199 

XI7396 OEM SBIaster PnP Vibra 16 with IDE interface.$109 

XI7394 OEM SBIaster PnP Vibra 16 without IDE interface.$89 

XI7398 OEM SBIaster PnP Vibra 32 Sound Card.$179 I 

XI7357 OEM PhoneBlaster.$289 

:i 7250 ESS 16 Bit Sound Card.$39 

SB OEM products do not have manual or connection cables 

•AVAILABLE TO ORDER 


XI8003 
XI8050 
XI8100 


ENHANCED VESA MULTI I/O $49 

VESA IDE ENHANCED MUUI I/O- PROMISE TECH .$129 

VESA VGA CARD.^ TJ $149 


PU FAN 


& HEATSINK 

DC 12V. For 486 CPUs 


1-9 

$9.95 


10 + 

$7.50 



PENTIUM/686 CPUS 
FAN & HE! 

For Pentium /686 
CPUs. With [hT06 1 6 
metallic clip for 
Zif socket 5 or 7 

1-9 10+ 

$17.95 $15.95 



PENTIUM PRO CPU FAN 
& HEATSINK 

DC 12V 0.7W. For 
Pentium Pro CPUs. Com¬ 
plete with power adaptor 
and metallic clip for easy 
installation. Ball bearing 
driven fan. Dimensions: 

63 (W) x60 (D) x 25 (H) 
mm 



16MEG SDRAM 


(2MEG x64 IONS 
3.3V SDRAM) 

16MEG..S 189 
32MEG .. $379 


XI7900 PCI 1M VGA TRIDENT 9440 $59 

X18178 PCI IDE CONTROLLER.$59.95 

XI8238 New PCI 1M TRIDENT 64-BIT MPEG/VIDEO . $89 
XI8240 New PCI 1M TRIDENT 3D TV-OUT MV685... $109 
X18244 New PCI 2M TRIDENT 3D TV-OUT MV685... $129 

XI8206 PCI VGA DIAMOND STEALTH IMEG DRAM.$109 

XI8222 New OEM Diamond Stealth 3D Video 2MEG Non-upg.. $139 
XI8218 New OEM Diamond Stealth 3D Video 2MEG Upg to 4MB$149 

XI8226 New OEM Diamond Stealth 3D Video 4MEG DRAM.$179 

XI8250 New Diamond Monster 3D 4MEG EDO DRAM . $395 
XI8230 New MYSTIQUE 2MEG 3D ACCELERATOR... $295 
X18234 New MYSTIQUE 4MEG 3D ACCELERATOR ... $395 
XI8221 New PCI 2 MEG S3 VIRGE 2D/3D ACCELERATOR... $99 

XI8260 New PCI ET6000 2 MEG.$99 

XI8264 New PCI ET6000 4 MEG.$149 

XI8183 PCI VGA CIRRUS LOGIC 5430 IMEG. $59 

XI8210 2MB WRAM GrafixStar 700 Video. $499 

XI7073 PCI SCSI MASTER ADAPTEC 2940. $379 

XI7077 New PCI ULTRA WIDE SCSI ADAPTEC 2943.$569 

XI8212 PCI MGA MILLENNIUM 2MB WRAM.$395 

XI8214 PCI MGA MILLENNIUM 4MB WRAM.$495 

X18216 PCI MGA MILLENNIUM 8MB WRAM.$695 

XI8510 PCI Ethernet BNC/RJ45. $59 

•AVAILABLE TO ORDER 


VIBE A TADE AUTOMATICALLY REWIND OR 
VIVEW IMrE FORWARD (DEPENDING WHICH 
DIRECTION IS CHOSEN) WHEN THE 


REWINDER 


LID IS CLOSED! 


Rewind your tape separately 
without interrupting your 
viewing. 

•Belt-driven •Spherical angle 
design »Fast rewind ar.d forward 
with LED indicator • Noiseless 
operation*Auto stop & soft eject 




DON'T 

PAY 

$200 

ELSE 

WHERE 


Enjoy your favourite stereo 
music in absolute privacy 
and not be hampered by 
lengths of cord with this 
stereo infrared headphone 
system. 7MRANGE. WITH 
3.5MM STEREO PLUG 

6REAT FOR PRIVATE 
USTENING TO YOUR 
TV. VCR OR HI-FI 
SYSTEMS OR 
CONNECTING TO YOUR 
COMPUTER SYSTEM 
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TSOTROrr SPECIALS 


Plustek •pticPro 4800p 

24-BIT 16.1 MILLION COLOUR SMlt-MSS 




FLATBED SCANNER 

• 24-bit. 16.8 Million colours MSolufiOIL 

• 600dpi, 4800 dpi interpolated 

• A4 scanning area 

• Parallel port, no jumpers to fiddle with! _ 

• Software included for Optical Character Recognition (OCR) photo editing and ' 
multifunction document processing such as faxing and copying 

PLEASE LOGON TO - http://www.rie.net.au for full specs for this scanner. 




ideal system for today's J2 meg t 

W^:lsspy “gJc -* Mm ,micihflSSS 
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4 WAY MOHITOfi SPLITTER 

Connect 4 VGA monitors to 1 ( 
computer. Great for seminars, 
presentations, and schools. 

8 WAY MONITOR SPUTTER/ 

Connect 8 VGA monitors to 1 \ 
computer. Simultaneous display^ 

Ndil=U:i=hE-f;l=H=E 




For networking installation using BNC 50 ohm 
coax cabling that are preassembled ready-to- 
use cables with BNC connectors at both end. 

BNC 50 ohm Network Cables: 

Cat No. Length .. Price 

P37700 500mm«^^^P $5.95 

P37701 1m.. $6.95 

P37702 2m $6.95 

P37703 3m Male-Male . $7.95 

P37705 5m Male-Male . $8.95 

P37710 Vim Male-Male .... $9.95 
P37715 15m Male-Male. $15.95 
P37720 20m Male-Male. $17.95 
P37730 30m Male-Male .. $29.95 
P37740 40m Male-Male .. $39.95 
P37750 50m Male-Male .. $49.95 


MU!^ 

• MS PowerPoint 97 
•MS Outlook 97 • MS Excel 97 
•MS Access 97-MS World 97 
PLUS 50 hours FREE Internet 
Access - (Conditions Apply) 

• Full Version.$685 

• Professional Upgrade.$439 

• Standard Upgrade.$339 

• MS Aocess is nof included in the Standard Upgade version 

mannr 



CLICK MOUSE 


• Dynamic f § 

& fast aft 
tracking 
•Opto¬ 
mechanical encoder 
1-9 10+ 

$7.95 $6.95 



Ultra-sensitive 
fire button 
•Turbo & 
manual switch 
•5 ft cord 
1-9 10+ 

$17.95 $16.95 



V HOT SPECIALS ▼ 


MODEM _ 

33.6Kbps Internal_$129 

33.6K bps External_$149 

33.6K bps Int. Voice/Fax modem.... $159 
33.6K bps Ext. Voice/Fax modem ... $169 

idems Austel Approved 

50 hours FREE Internet 
access when you purchase 
your modem from us! 

Ask for Conditions’ 


LATEST A4 SIZE LAMINATOR 

you can protect and preser 
your favourite documents/ 

- up to A4 size, 
business cards, 
recipes, membership 
cards, and other types 
of paper thin objects in 
waterproof, airtight seal. 

A91118 216 x 303mm (A4) $89.00 PKT100 
A91119 216 x 303mm (A4) $12.95 PKT10 


MONITOR RA 


AH on display at all Stores 




• 14" N.l. 1024x768 (0.28mm D.R)Full Scan . $279 

• 15" XGA Digital low Radiationl 280x1024 ... $349 

. 15" XGA Digital 0SD1280x1024 .$379 

• 17' XGA Digital MPRII 1280x1024 . $699 

• 17" XGA Digital MPRII 1600x1280 

(0.26mm Dot Pitch).$1295 

• 20" XGA Digital MPRII NEW! .$1895 

•21" XGA FLAT SCREEN NEW! .$2595 

OSD- On Screen Displa\ 

Seeourwebsite- 
http://www.rie.net.au 
for full specifications 


BLANK CD-ROM DISKS 



* 18x-Speed CD-ROM drive 

* 32 MEG FAST EDO RAM 

+ Latest 430 VX M.B.(512K MMX 
Motherboards pipeline cache/ 
Upgradable to 2(J0Mhz cpu) 

- 430 HX M.B. $40 extra 
, - INTEL 9 TX M.B. $150 extra 
+ 4 MEG S3 3D Virgo Video Card 

* 75" XGA Digital Mon -1280 x 
1024 0.28mm D.R Low radiation 

+ 2.1 GIGABYTE HDD 

* 1.44 3.5" F.D.D. 

* Genuine Microsoft^ 


Ergonomic Mouse 
7 Rltron Mouse Pad ★Joystick’ 

★ Windows 95 104 Keyboard 

★ 16-bit Sound Card -SB compatible 

★ Magnetic Shielded Speakers 

★ Windows 95 on CD (DOS & Windows 


TITLES: For Windows 95: 

Microsoft- Works & Money/ 
Encarta 97/Golf /CD Sampler / 
Cinemania 97 /3D Movie Maker 
/Scenes on disk and Yellow & 
White Pages on CD-ROMl^ 
100 Megabytes FREE j 
IAREWaRE GAMES. 



CPU CHOICES 
6x86-120/150P 
6x86-133/166P 

6x86-200P- 

Pentium™ 120 
Pentium™ 133 
Pentium™ 150 
Pentium™ 166 
Pentium™ 200 
Pentium™ 166 MMX 
Pentium™ 200 MMX 
Pentium™ Pro 180 
Pentium™ Pro 200 
Pentium 


TAX IX TAX INC 
$1645 



3.11 for Workgroup available on request) Pentium Pro's come with 32Meg of Ram as standard 


* We install Vet OEM Antivirus 
software $99 of bonus value 


100 Hours Free Internet 
Access From rie.net.au - 

When modem & system are purchased 
together. Conditions Apply 



with AT style motherboard, case and power supply 
All Pentium “ Motherboards come fitted with 
256K Ppelrte Cache. 

+NQW COMES WITH FREE 

MS Windows 95 CD tutorial 

FREE HOME DEUVERY & SETUP - 
MELBOURNE METRO AREA ONLY 

J HOUR FREE TRAINING COURSE 
Windows 95 OR Internet 
Training Classes available 

(FIRST 2 YEAR ON-SITE) MELB MET AREA 
Manufacturer's Warranty apply for Monitor 


Jinn MftD f UEiiftBV Bftui r p a 


ND HDD SPACE TO YOUR SYSTEM! 



IOMEGA Zl 

THE AFFORDAB 
PERSONAL STORAGI 

•100MB Zip disks hoh 
all your stuff *Are 

inexpensive, reliable _ , 

and ready to help you get organized 
•Use as many disks as you need 
Available for IBM and Mai 
Parallel Port version only Cl I900( 



r-9 T0+ 

C11909 VERBATIM 

$10.95 $9.90 
Cl 1960 NO NAME 

$9.95 $9.00 

Cl 1961 KODAK GOLD 
$12.95 $11.95 


100+ 


SUPA MOTHERBOARD UPGRADES 


CPU *M.B. . *>5 

Together 

AMDK5-133 ..$159 $145 $289 

6x86-120/150P .. $159 $145 $269 
6x86-133/166P.. $219 $145 $359 
6x86-200P*. $269 $179 $429 

*512K Cache Motherboard 

120MHz PCI/ISA 
133MHz PCI/ISA 
150MH* PCI/ISA 
166MHz PCI/ISA 

200MHi PCI/ISA .$59© 

166MHz MMX NEW! .$695 

200MHz MMX NEW1 .$995 

Pro 1 BOMHz AT MB . $1049\ 

Pro 200MH z AT MB .... $1195\ 


HARD DRIVES Voice Coil IDE HD 



MEMORY 

1-9 

io+ 

1M 30 pin 

SI 5 

$13 

4M 30 pin 

$49 

$45 

16M 30 pin 

$239 $2251 

4M 72 pin 

$45 

$43 

4M 72 pin EDO 

$39 

$35 

8M 72 pin 

$75 

$69 

8M 72 pin EDO 

$59 

$57 

16M 72 pin 

$135 

$129 

16M 72 pin EDO $115 57 701 

32M 72 pin 

$239 

$2291 

| 32M 72 pin EDO $219 $215\ 

EUMmas 


s I 

1 


$ 8.00 

‘ 12ms 

10ms 
10ms 
10ms 
D cJtlA S 10ms 

fI^ dehd?!. !o™ 


$ 8.00 

$9.90 


Capacity 

I .OGB 
1.27GB 
1.6GB 
2.IGB/DE 
2.5GB IDE HD 



yptPJ 


■ OOMB ZIP DISK Cl 1904 

v+$22.95 10+$21.00 


RITRON COMPUTER SYSIPflS 

CPU TYPE < ff%%a »TAX EX TAX INC 


XI7348 SB 16 Value PnP/3D Sound.$159 

XI7350 SB 32 Pnp/3D Sound.$249 

XI7392 SB Value CD 16/8 x-Octal . $429 

XI7354 SB Performance CD32/8x-17.$499 

XI7404 SB AWE64/3D Sound.$299 

XI7384 SB Discovery CD32/Hex-Speed.$499 . 

XI7368 PCMIA4x CD-ROM Upgrade Kit.$479 

XI7396 OEM PnP Vibra 16 with IDE.$99 

XI7394 OEM PnP Vibra 16 without IDE.$89 

X17382CD-Rom Writer 4210. $769 


Tax El. Tax Inc. 

$235 $286 
$245 $299 
$259 $315 
$279 $339 
$315 $384 
$330 $399 
$550 $665 
QUANTUM BIG FOOT DRIVES: 
Quantum B.F. 4.3GB IDE HD $449 
Quantum B.F. 6.5GB IDE HD $575 
FAST SCSI ZS~H4MD DISK DRIVES SPECIALS 
2.1 CB SCSI 2 HD SPECIAL $450 $545 
3.2GB SCSI 2 HD SPECIAL $490 $595 

IQ JI: Vi IT 


e R 


Octal-SpeedS 299 
12x-Speed $3 19 
*16x-Speed $329 
fm-Speed $339 


With easy-to-follow installation instructions. All 
CD-ROM drives are Kodak PhotoCD® compatible. 
• 16-bit Sound Card • Stereo Speakers • Software 
titles: For Windows 95: Microsoft- Encarta'97/ 
Works & Money/Golf/ CD Sampler/ Cinemania 97/ 
3D Movie Maker and Scenes on disk. ALL NEWJL 

MAMilllR'liliT* 

8X-SPEED 
12X-SPEED 
16X-SPEED 
1BX-SPEED 
24X-SREED 
BX-SPEED SCSI .$339 

rvj a \ =c* 



ESTASUSHED SINCE 1977. 10096 AUSTRALIAN OWNED A.C.N. 005 428 437 


K5-I33.$920 

6X86-I20/1S0P. $920 

6X86-I33/I66P. $940 

6X86-200P . $990 

Pentium™ 120.$980 

Pentium ™ 133.$ 101 5 

Pentium ISO.$ 1040 

Pentium™ 166.$ I 160 


Pentium 
Pentium 
Pentium 
Pentium 
Pentium T 


200 .$ 1280 

I66MMX .. $1275 
200MMX . $1610 
Pro 180 .. $1690 
Pro 200 . $ 1810 


$1120 
$1120 
$1200 
$1145 
$1 195 
$1235 
$1268 
$1415 
$1520 
$1555 
$1964 
$2065 
$2208 


•8 MEG RAM «1.3 GIG H.D.D .-GREAT 
VALUE! *1.44 MEG 3.5 FDD •Mini or 
Baby AT casing *2 SPG Ports *104 
Keyboard •14" SUPER VGA (1024 X 768) 
(0.28" DOT PITCH) Colour Monitor • 
Systems now fitted with PCI video cards 
- Better performance value for the same 
price. •Pentium Pro system comes with 
16MB of RAM and AT style case b PS. 
ATX case b P.S. available as optional 
extra. FREB j 

TRAINING COURSE(MELtJONLY) £ 
FOR ALL C0MRUTER.5XSIEMS f 
INCLUDING 

4 YEAR 

Manufacturer's Warranty'apply for Mbrntor^ 

3 Months Consumables Warranty 


HEAD OFFICE: NORTHCOTE: 

56 Renver Rd Clayton, 423 High St. 
Victoria. 3 168 Ph: (03) 9489 8866 

Ph: (03) 9543 7877 Fax:(03) 9489 8131 

MELB CITY STOBE: BOX HILL: 


VERMONT: 

190 Rooks Rd. 

Ph: (03) 9874 8888 
Fax:(03) 9874 2288 

OAKLEIGH: 


BLUESTAR COMPUTERS: 

BINCWOOD 

271 Maroondah Hwy. 
Ph: (03) 9870 1800 
Fax:(03) 9879 3027 
TRADING HOURS: 
MoiVFri 9am - 
5.30pm.Sat 9am-Ipm 
SPRIN6VALE NORTH 
899 Springvaie Rd, 
Ph^03) ft74 6699 
Fax.(03) 9574 6633 


48 A'Beckett St. City. 103 I Maroondah Hwy. 240C Huntingdale Rd. 

Ph:(03) 9663 6151. Ph: (03) 9899 6033 Ph: (03) 9562 8939 

Fax (03) 9639 1641 Fax:(03) 9899 0156 Fax:(03) 9562 8940 

Optn 9am 8pm on Fridays Optn 9am 3pm on Saturdays. 

ADELAIDE: 2-41 Wright Sl Ph: (08) 8211 7200 Faxr(06) 82117273 

SYDNEY: 74 Parramatta Rd, Stanmore.Ph: (02) 93IS 3888 Fax:(02) 9516 502-4] 

MAIL ORDER: Ph:(03) 9543 7877 Fax:(03) 9543 8295 

Tax Exempt sales: 

RITRONICS WHOLESALE Ph.(03) 9543 2166 Fax.(03)9S43 2648 
RIE BULLETIN BOARD Ph: (03) 9562 7877 For Specials, info & Shareware 

§ World Wide Web Site: http://www.rie.net.au 
§ _ E-MAIL: rie@rie.net.au _ ^ 

: HI N«n. M J! ft 4 M II 

ERRORS & OMISSIONS EXCEPTED. PRICING CHANGE WITHOUT NOTICE. 


























































































































READER INFO NO.8 


THE SERVICEMAN 



The desoldering gun that 
can explode in your hand! 

Our first story this month comes from an engineer, warning from direct experience about a des¬ 
oldering gun that can explode in your hand, due to what appears to be a design fault. There’s also 
a tale about an ingenious repair to an elderly VCR with a faulty SYSCON chip (without replacing 
the chip!), and another about a guitar amplifier with a fault that though unexpected, turned out to 
be surprisingly easy to fix. 


We start the column this month with 
a story I rather wish I didn’t have to 
use. I am never happy about ‘knocking’ 
a product or manufacturer, since I like 
to believe that most products are placed 
on the market in good faith. I’ll agree 
that there are many cases of bad design, 
but I’m sure these are the result of acci¬ 
dent or carelessness; I can’t accept that 
they are the result of deliberate malice. 

The story that follows certainly fits 
into the former category, in any case. It 
comes from Daniel Ford, of Beecroft in 
New South Wales. Daniel has found 
what appears to me to be a case of a 
designer forgetting to think right 
through to the end use of his design. 
This product would have been perfect¬ 
ly safe if it had never been used! 

Here’s what Daniel has to say. He’s 
called the story ‘Desoldering Danger’: 

With the introduction some years ago 
of fully self-contained handheld desol- 

*Vat<Ae s4udi& 

Valves new, NOS & vintage. 
Sockets books kitsets 
circuits information. 
Transformers chokes & 
used amps. Repairs & 
rebuilds. 

SSAE for information or 
$1 stamp for catalogue 

Valve Electronics 

Pty Ltd ACN 001944369 

(ex Vintage Wireless Radio Co.) 

239 Australia St Newtown 2042 
P/0 Box 467 Newtown 2042 

Ph 02 9557 2212 Fax 02 9516 3981 

ELECTRONICS Australia, July 1997 


dering tools, many of us in the service 
and R&D industries leapt upon these 
instruments as the ideal solution to the 
problem of through-hole component 
replacement in PCBs, in and out of the 
workshop. 

One particular model, the ‘DIC’ SC- 
5000 and its successors, rapidly gained 
popularity. This story is a warning to 
all those users of these tools, and a plea 
to the manufacturer (Den-on 
Instruments Company Ltd, Japan) to 
urgently revise their design to make the 
tool safer. 

After moderate use, these tools can 
'blow-up', possibly causing burns to 
your hand. It's even likely to cause 
more serious burns to the legs if the hot 
tool is dropped in shock as it blows up 
in your hand. 

I'm a professional engineer, special¬ 
ising in the design of industrial micro¬ 
controller systems (both hardware and 
software). From time to time I need to 
remove components from a PCB, 
whether for prototype changes or 
repairs to faulty boards manufactured 
by my clients. 

I decided long ago that solder-suck¬ 
ers and solder-wick were not very effi¬ 
cient for large volumes of desoldering 
(ICs for example) — especially on mul¬ 
tilayer PCBs with a ground plane, 
which tends to drain away much of the 
heat applied to a solder joint. So I 
invested in an SC-5000 desoldering 
tool. This tool worked well and I used it 
effectively for several years (later mod¬ 
els were subsequently released, but I 
saw no need to update as mine still did 
the job perfectly). 

The photograph in Fig.I shows a gen¬ 
eral view of the SC-5000. An electric 
motor built into the handle is coupled to 
a simple diaphragm pump. Also in the 
handle is a control circuit which main¬ 
tains the heated tip at a set temperature 


(user adjustable via a trimpot accessible 
from the bottom of the handle). 

The heated tip is applied to the pin to 
be desoldered, until the solder is melt¬ 
ed. When the trigger is depressed the 
motor runs and sucks molten solder 
through the hollow tip and barrel to a 
glass filter chamber where the solder is 
collected. When all the pins of a device 
have been cleared of solder, the device 
is easily lifted out. 

Provided the nozzle and barrel are 
kept clean (a cleaning wire for this pur¬ 
pose is stored in the SC-5000's handle) 
and the filter is not blocked (this takes 
quite a few years of sporadic use), the 
tool works very well. 

The SC-5000 is not supplied with any 
kind of stand, so when using it I would 
lie it on its side on the bench, clear of 
any objects which might accidentally 
come into contact with its tip. 

A recent project was the design and 
development of a micro-stepping motor 
drive card, running from 120V DC, and 
supplying up to 5.5 amps to each of the 
three motor phases. The single 
Eurocard also contains a microcon¬ 
troller which performs various motor 
command, analog scanning and host 
communication functions. 

Needless to say, when debugging a 
board of this complexity, handling 
these levels of voltage and current, 
blowups of some of the MOSFETs are 
almost inevitable. So the SC-5000 was 
in constant use for a short time. 

On one occasion, as I picked up the 
tool from the bench, it issued a loud 
bang and spewed sparks and smoke out 
of the vent slots at the base of the han¬ 
dle. As it continued to crackle and pop 
and to belch sparks and smoke, I quick¬ 
ly dropped it back on the bench. It soon 
stopped erupting, but did not blow the 
mains fuse. 

The entire palm of my right hand was 
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Fig. 1: Two views of the SC-5000 desoldering tool that exploded, as supplied 
by Daniel Ford. The inset shot at lower right (Fig.2) shows the PCB lifted 
from its vulnerable position below the motor. 


black. Luckily I did not sustain any 
injury. If you look again at Fig.l, you ll 
notice some burn marks high on the han¬ 
dle, well away from the vent slots. The 
handle was slightly pitted in this area, 
suggesting that molten metal was deflect¬ 
ed from my palm back onto the handle. 

I was very lucky not to have sus¬ 
tained burns, and it could have been to 
more than just my hand. Had the explo¬ 
sion occurred while I was holding the 
tool in front of me, I could have 
dropped the hot tool in fright, straight 
into my lap, causing serious burns to 
my legs (or other body parts). 

I quickly unplugged the tool and after 
recovering my composure, and 
resolved to write about the incident to 
(hopefully) prevent a similar injury to 
other users of this model tool. I first 
photographed the handle, to show the 
burn marks, and then commenced dis¬ 
mantling the tool. After separating the 
two halves of the body, the cause of the 
explosion became obvious. 

Because of the severe blackening of 
the area inside the base of the handle, 
it may not be very clear in the photo¬ 
graph (Fig.2), this area being almost 
too dark for the latitude of normal 
colour film. But if you look closely you 
may be able to discern four large holes 
in the base of the motor, which go clear 
through to the rotor chamber. The cir¬ 
cular PCB normally sits directly below 
the bottom of the motor. This PCB ter¬ 
minates the 240V mains cord and con¬ 
tains the temperature control circuitry. 

Now, as anyone who has worked for 
some time with brush type electric 
motors will know, the brushes (which are 
made from soft carbon or graphite) wear 
away over time. Some of the brush parti¬ 
cles burn up and disappear as smoke, 
but other particles are simply ground 
away and fall about inside the motor. 

In this particular tool, which in use is 
held with the handle vertical, where do 
you suppose these conductive brush 
particles fall? Clearly some of them fall 
through the four large holes in the base 
of the motor, on to the unprotected 
PCB immediately below — a PCB con¬ 
nected to the 240V mains! 

Sooner or later it was inevitable that a 
short-circuit would occur, and most peo¬ 
ple involved in the service of mains-pow- 
ered appliances will know what a wallop 
the mains can deliver, even before the 
fuse blows. Hence the fireworks. 

I consider this to be a glaring design 
defect in this model of desoldering tool. 
It is possible that the PCB assembly 
had been sprayed by the manufacturer 
with some sort of protective lacquer (it 
was too charred to determine this), but 


clearly any protection which might 
have been there was inadequate. 

I would strongly recommend to other 
owners of this model desoldering tool 
(and its successors; I believe SC-7000 is 
the current model from DIC) that they 
dismantle their tool and remove any 
build-up of brush particles from the PCB 
below the motor. It would also be worth 
spraying the top surface of the PCB 
assembly with an insulating coating, and 
maybe even making a disc of suitable 
plastic to place over the PCB assembly. 

Inspection and cleaning should then 
be done at regular intervals, the period 
between inspections depending on the 
amount of use the tools gets. 

I also appeal to the manufacturer to 
revise the design of this tool (if the cur¬ 
rent model has a similar construction), 
so that this problem cannot occur again. 

Since I still needed a desoldering tool 
while the SC-5000 was being repaired, 
I looked at alternative self-contained 
types. I passed over the cheaper 
brands, believing that quality is a fea¬ 
ture that has to be paid for. 

I finally settled for the Hakko 808, 
which has the motor mounted horizon¬ 
tally in the main body rather than ver¬ 
tically in the handle. Without having 
had a chance to dismantle the Hakko 
tool for investigation, I believe this 
might be a safer arrangement. 

In a few respects it is inferior to the 
DIC models, although it does the job for 
which I bought it. In particular, the filter 
arrangement is less satisfactory, having 
two filter components, the first of which 
is consumed rather quickly as the 
buildup of solder is peeled from it during 


cleaning. (In the DIC tools, the solder 
never reaches the one-stage filter.) 

A second unsatisfactory aspect of the 
Hakko is that a component of some 
kind is mounted in the handle (which is 
thinner than the DIC model, since it 
does not contain a motor). This is prob¬ 
ably the temperature control circuitry, 
since it causes the handle to become 
unbearably hot while lying on its side 
on the bench. (The Hakko is another 
model that is not supplied with a bench 
stand). 

And finally, the nozzle-cleaning wire 
provided with the Hakko does not store in 
the tool itself and so is likely to become 
misplaced amongst the bench clutter. 
More particularly, it might be forgotten 
when going out on a field service (and 
Murphy will ensure that this is most like¬ 
ly when cleaning will be needed!). 

Thanks for that story, Daniel. It’s a 
salutary warning that should be heeded 
by everyone who uses that brand of 
tool. It’s a pity to have to warn users 
about a design fault in otherwise good 
equipment, but as I mentioned at the 
start, some designers do not think their 
work right through. 

And again, it’s a pity to have to criti¬ 
cise a Hakko product as well, because 
this brand has a reputation for good 
design and workmanship. In particular, 
the hot handle seems to me to be a bad 
feature of the design. Daniel, I wonder 
if your instrument might be a tad faulty 
and that other examples of the same 
model might be more user friendly? 

Finally, it’s a pity that we have to 
buy and use a product before we learn 
about its faults and inefficiencies. I 
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THE SERVICEMAN 


myself have several soldering tools 
and a number of other tools and 
instruments that never did live up to 
my expectations, or their makers’ pro¬ 
motional excesses. I suppose that sto¬ 
ries like Daniel’s are necessary, as 
warnings that we shouldn’t take the 
maker’s claims at full value. 

Thanks again, Daniel. Those high 
powered stepper motors sound interest¬ 
ing. Do you think we might hear more 
about that line of work? 

Backward thinking? 

Now we come to a contribution from 
a well known correspondent, Doug 
Thwaites of Esk, in Queensland. Doug 
has given us a number of stories in 
recent years, but this one probably takes 
the cake for ingenuity. As you’ll see, he 
has taken a step backwards to replace 
modem solid state technology with a 
century-old mechanical equivalent. 
Read on, to see what he has been up to: 

I have been servicing for the last 50 
years, but 1 can still come across the 
occasional fault that I have never met 
before. This time, a customer brought 
in a Sharp VCR Model VC 583X and 
told me that it would “...go backwards 
but not forwards!” 

If I had collected and published all 
the oddball fault descriptions I have 
heard over the years, it would probably 
be a best seller. But when I got this one 
on the bench, I found that the customer 
was right! 

The reel motor would rewind the 
tape, but would not fast forward it. Of 


course that meant you could neither 
play nor record, as the tape would not 
be taken up as it came out of the cap¬ 
stan roller. 

Reference to the circuit diagram 
showed that one chip, IC702, controls 
the direction of the reel motor. However, 
in the chassis I had before me, ICs 701 
and 702 are combined into a single 14- 
pin chip with a metal heatsink. The pins 
on one side of the chip control the cap¬ 
stan motor and the pins on the other side 
control the reel motor. 

Two pins input to a FIR detector and 
decide which way the reel motor turns. 
Once again there was a problem — the 
voltages shown on these pins on the 
diagram show 9V (F) and 9V (R) on 
one pin and OV and OV for each state 
on the other. Do they deliberately 
intend to mislead us? 

Obviously these pins should have 9V 
and OV alternately, to change the direc¬ 
tion of the motor, and I checked that 
this was so. Press REW and there was 
9V on one pin and the motor ran, press 
FF and the other pin goes high to 9V 
but the motor didn't run. That suggest¬ 
ed to me that the SYSCON system was 
OK, but it seemed that the reel motor 
direction switch was faulty. 

I must be getting old because it was¬ 
n't a faulty chip, as I found as soon as 
I fitted a new one. So what had I done 
wrong? I had checked the changeover 
of the 9V pin, but not the other one — 
which should have gone to OV. I found 
that this happened in REW where there 
was OV on the opposite pin. But on FF, 


there was a steady 5V! 

Tracing the feed to these two pins I 
found that it came directly from pins 26 
and 27 on the SYSCON microproces¬ 
sor. I concluded that inside this chip 
and feeding these two pins there were a 
series of transistors which not only 
took them high to 9V but also dragged 
them down to OV when needed. One of 
these circuits must have failed and pin 

26 could not be taken and kept at OV. 

When I costed a new SYSCON chip 

and the labour involved in changing it, 
the customer decided it wasn't worth it 
for an old machine. 

Then thinking about it that night in 
bed (the only free time I get to think), it 
seemed that all that was needed was 
that pin 26 had to be kept at OV poten¬ 
tial when pin 27 went high. Why 
change the chip, when everything else 
worked perfectly? 

The next morning I mounted a 5V 
relay on a piece of matrix board with 
two transistors to activate it when pin 

27 went high. 1 used two transistors to 
reduce to microamps the current drawn 
by the relay. 

I hooked it all up and Bingo! It 
worked and is still working weeks after. 

1 was happy and so was the customer. 
It's problems like this that keeps me 
interested in servicing. 

Well, Doug. That story puts a new 
meaning on Backward Compatibility! 
Any number of people have rigged 
solid state replacements for an old 
mechanical device. You are the first 
I’ve heard of going the other way. I’ve 
heard about thinking laterally, but but 
Doug seems to have ‘thunk backwards’ 
for this one. 

Thanks for the story, Doug. Perhaps 
it will give others some ideas for eco¬ 
nomical repairs to otherwise useless 
machines. 

(Editor's Note: As the relationship 
between the two pins on the SYSCON 
chip seems to be basically just inver¬ 
sion, it might have been possible to use 
just a transistor or two to pull the ‘pin 
26' line low when pin 27 went high. In 
other words, the relay might not have 
been strictly necessary. Of course this 
doesn't detract from Doug Thwaites' 
ingenuity, in finding a low-cost alterna¬ 
tive to replacing the SYSCON chip 
altogether.) 

Strange circuit 

Our next story comes from Mr G.D. 
Mayman, of Dover Gardens in South 
Australia. It’s a computer story, about a 



A snippet from the Sharp schematic for a VC 583X VCR, showing how IC701 
and IC702 are essentially solid-state relays. When one chip developed a fault, 
Doug Thwaites came up with a low-cost solution. 
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subject that sounds as though it might 
become one of the common faults in PCs. 
Here’s what Mr Mayman has to say... 

I had a similar experience to that of 
Eric Rodda (Serviceman, March 1997) 
with a secondhand 386 board where 
the CMOS RAM was holding up, but 
the clock would stop whenever the 
power went off. 

/ noticed that the three-cell NiCad bat¬ 
tery was showing signs of corrosion at 
one end, so I purchased a new one. But 
before fitting it, I did some investigation 
of the charging circuit. I found it went 
from the 5V rail to a blocking diode, to 
prevent the NiCad from discharging 
back into the computer, then via a series 
lk resistor and another diode, from its 
orientation apparently a zener. 

The voltages measured with my 
trusty analog meter were: Supply rail 
5.0V; blocking diode, 0.5V; resistor 
0V(!) and zener diode, 1.5V. A test with 
a resistor across the battery terminals 
showed that a current would flow, but 
only while the battery terminal voltage 
was less than 3.0 volts — not good for 
a nominal 3.6 volt battery. It is not sur¬ 
prising that one cell had ‘died’. 

The new battery, I noted, was supplied 
in a charged condition and after fitting it 
I measured the drain presented by the 
clock and the CMOS memory — it was 
below the readable limit on my analog 
meter on the lOOuA range. I estimate 
probably about one microamp or less. 

It is obvious that the battery, if fully 
charged when fitted, would be able to 
hold up the clock and CMOS for a con¬ 
siderable time, maybe several years if 
the computer was used regularly for 
prolonged periods; and that by the time 
it went flat, the computer would proba¬ 
bly be due for an upgrade anyway. 

My solution to the problem was to 
remove the 1.5 volt zener and replace it 
with a 118 watt, 4.7k resistor. This would 
provide a charging current reducing to 
about 200uA when the batteiy was fully 
charged. The battery should be able to 
withstand this indefinitely. Time alone 
will tell whether the battery will charge 
sufficiently at this current level, but it is 
my belief that it will. 

I wonder how many other computers 
have had their backup batteries fail due 
to this very odd charging circuit? With 
the prevailing attitude that all boards 
should be replaced, not repaired, it is 
unlikely that we will ever know. 

When I first read Mr Mayman’s 
description of the charging circuit, I 
couldn’t see how it could possibly 
charge a 3.6V battery. I even rang him 
to check that there was no mistake and 
that I had read his report correctly. 


Reader G.D. 

Mayman struck an 
X386 computer 
motherboard with 
its NiCad memory 
backup battery 
charging circuit 
wired as in (a). No 
wonder the battery 
gave trouble! He 
replaced the 1.5V 
zener with a 4.7k 
resistor as shown 
in (b), and fixed the 
problem. 



Like him, I wonder how many of 
these motherboards are in circulation, 
flattening batteries all over the place 
and setting their owners up for expen¬ 
sive repairs. As in our first story, it 
sounds like another case of bad design. 

Thanks for your story, Mr Mayman. 
It’s good to get away from VCRs and 
TVs occasionally. 

Running dead 

Which brings us to the last story for 
this month, and another one that is out 
of the ordinary. By an odd coincidence, 
it comes from the same Eric Rodda 
who was mentioned in the story above. 
Eric has been a quite prolific contribu¬ 
tor in recent months, with a wide vari¬ 
ety of subjects. It seems he is a rather 
versatile serviceman! 

This time he has a short story about 
manufacturing defects in what looks 
like a low-end product. But even low- 
end products should be reasonably well 
made. This is what Eric found... 

My story concerns something that 
continues to rear its ugly head time 
after time. The fault was in a guitar 
amplifier bearing an obscure Asian 
brand name; a small amplifier of about 
15W output. The amp was not giving 
any sound from the speaker, even 
though the power light indicated every¬ 
thing was OK! 

Once the electronics were extracted 
from the box, a quick inspection 
revealed a headphone socket with dry 
joints on every socket pin. I was able to 
pry the socket from the board without 
using a soldering iron and found six 
shiny pins — none of which had never 


been properly soldered. 

A quick run over with a needle file 
removed some untinnable plating, then 
the socket was refitted and soldered to 
the PCB. The unit was quickly tested 
before returning it to the case, in a better 
condition than it had ever been before. 

In most amps fitted with headphone 
sockets the output is usually directed 
through the switch contacts in the sock¬ 
et. The contacts themselves can often 
be the cause of no output by acquiring 
a coating of dirt or corrosion. 

We expect this sort of fault and usually 
look for it in any ‘No Sound’ condition. 
But fortunately, it’s pretty rare to find the 
headphone socket not soldered in. That’s 
one problem we can’t anticipate! 

And it’s one problem we can do with¬ 
out, Eric! 

Actually, I think Eric solved the rid¬ 
dle in his next to penultimate para¬ 
graph, where he reported to have used a 
needle file to remove some 
‘untinnable’ plating. Most production 
boards these days are soldered in one 
action in a wave soldering machine. 
This covers the whole underside of the 
board with molten solder and there is 
no way known that an item could miss 
the soldering process, unless it was pro¬ 
tected by some kind of inactive plating. 

Seems to me that the sockets men¬ 
tioned in Eric’s story were wrongly plat¬ 
ed and then jobbed out to a low end man¬ 
ufacturer, instead of being junked and/or 
replated. Things like this don’t make our 
job any easier though, do they? 

That’s all for this month. There’ll be 
more entertaining stories from the ser¬ 
vice bench next month. ❖ 
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Circuit & Design Ideas 

Interesting original circuit ideas and design tips from readers. While this material has been checked as far as possible for feasibility, the circuits 
have not been built and tested by us. We therefore cannot accept responsibility, enter into correspondence or provide any further information. 



Simple regulator 

This simple voltage converter was used 
to supply power to a digital mobile phone 
fitted to a car with a universal handsfree 
car kit. This kit uses four AA sized batter¬ 
ies (6V) to power its external microphone 
and amplified loudspeaker. Predictably, 
the batteries didn’t last very long and so 
this adapter was used to convert the 12V 
from the cigarette lighter down to the 6V 
needed by the handsfree kit. 

The circuit is very straightforward, 
with the BD139 series-pass transistor 
able to handle loads requiring up to an 
amp or so. Zener diode ZD1 provides 

Front panel made easy 

While not a circuit idea, this tip might 
come in handy to those who make front 
panels for electronic projects. 

Due to 3M’s recent decision to discon¬ 
tinue production of their range of Scotchcal 
material, the home constructor will need to 
turn to other methods of producing pre¬ 
sentable front panels for projects. 

Since most hobbyists have access to a 
PC these days, as well as one of the 
word processor packages that offer a 
choice of fonts and a drawing package, 
it is an easy matter to produce a front 
panel layout with text and simple graph- 

Video test generator 


the reference voltage for the circuit, with 
the adapter producing an output voltage 
of 0.6 to 1.2V lower than the Zener’s 
voltage, depending on the load. 


ics. This may then be printed out either 
on a laser or inkjet printer, giving a very 
acceptable label. A clear adhesive 
backed clear plastic film (Contact or 
similar, as used to cover books) is then 
applied over the top of this artwork. 

The label may now be fitted to the 
project’s pre-drilled panel, using either a 
suitable glue or by applying double¬ 
sided tape known as ‘transfer tape’, 
which is available from 3M company in 
various widths. I use a roll which is 
25.4mm (1”) wide (3M type 465 transfer 
tape, stock #033807-2), and use multiple 
strips adjacent to each other to cover the 


A 7.2V zener diode was used in the 
prototype, which delivered approxi¬ 
mately 6V to the handsfree kit. 

Graham Cattley, EA staff. 


whole back of the label. 

The result is a very pleasing label with 
a low gloss protective finish. For some 
applications, the use of coloured paper 
stock adds a personal touch — for read¬ 
ers with a colour printer, a very distinc¬ 
tive front panel can be produced. 

After fixing the finished label to the 
panel, holes may be then be cut using a 
sharp modeling knife, or, in the case of 
round holes, the shank of a suitably 
sized drill bit may be used to punch a 
hole in the label. 

Glen Percy 

Narre Warren, Vic. $30 


I’ve developed a video test generator 
that uses just one IC, and comes in very 
handy when repairing and soak testing 
video systems. The circuit produces a 
blank grey screen, and it can also gener¬ 
ates an audio tone as well. 

The 4060 (IC1) is clocked at 4MHz by 
a ceramic resonator or crystal (both work 
well, but the resonator is usually cheaper). 
Dl-4 form an AND gate which produces 
the horizontal sync pulses. The diode- 
resistor network (D5, R4-5, VR1) shape 
the video signal to provide the grey scale, 
and the signal is then AC coupled to the 
output via C3, a 470uF capacitor. 

The audio signal is derived from pin 2 of 
IC1, and is attenuated by R6 and R7 and 
then AC coupled to the output via C4. 
SW2 may be omitted and the sound turned 
off by simply unplugging the audio lead! 

Jon Ellis 

Norah Head, NSW $30 
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Automatic PIR doorbell 

This doorbell informs the occupants 
of a visitor’s arrival before they even 
reach the door. Although I call it an 
automatic doorbell, this circuit suits a 
wide variety of applications, especially 
when the optional relay is connected. 

The PIR (passive infra-red sensor, a 
Heimann LH1648 or similar) is a dual 
element type giving a fair degree of sen¬ 
sitivity, and a maximum range of 10-12 
metres. 

The signal from the sensor is AC cou¬ 
pled to a high gain common emitter 
stage with a gain of about 500. The sig¬ 
nal is then filtered and further amplified 
by IC3a, half a dual op-amp set to a gain 
of 150. When present, this signal is 
detected by IC3b, the remaining half of 
the dual op-amp wired as a comparator. 


This sends a negative trigger pulse to the 
output timer, a 555 with an adjustable 
output time of about 1-12 seconds. 

The sensitivity of the sensor unit is 
adjusted by VR2, a 100k trimpot, and 
the output ‘on’ time is set by the 1M 
trimpot VR1. If required, a longer ‘on’ 
time range can be selected by changing 
the value of the timing capacitor, C5. A 
lOOuF capacitor will give an output time 
of about 10 seconds to 120 seconds, 
while a lOOOuF gives an output time of 
100 seconds up to 1200 seconds. 

If an output other than the buzzer is 
required, a level-shifting transistor Q2 
and a relay can be connected in place of 
(or as well as) the piezo buzzer as shown 
on the diagram. Note that the relay must 
be connected to the 12V supply. 

In construction, and if you can find 
one, a Fresnel lens can be mounted in 


front of the PIR sensor for a wide-angle 
detection zone, otherwise good results 
can be obtained by using a pinhole lens, 
formed by mounting the sensor about 
25mm behind a 5mm hole. 

Steve Carrol 

Timmsvale via Ulong, NSW $35 


THIS MONTH'S PRIZEWINNER! 



Cameras 

COMPLETE TINY VIDEO CAMERA ON 32 * 32 MM PCB L0W-UGHT 
INFRARED SENSITIVE W/3.6 MM BOARD OR 5 MM PINHOLE LENS 
50 TO 210 LED -12 TO 52 WATT INFRARED ILLUMINATOR KITS 
HIGH QUALITY JAPANESE CS MOUNT AUTO IRIS LENSES S79 
SEE MARKETPLACE FOR DETAILS 
Prices include tax. DISCOUNTS AVAILABLE 
Ask for our Illustrated Price List with Application Notes 
ALLTHENGS SALES <Sc SERVICES 
Ph 08 9349 9413 Fax 08 9344 8905 


WIN OUR ‘IDEA OF THE MONTH’ PRIZE! 

As an added incentive for readers to contribute interesting ideas to this column, the idea we judge most interesting each month now 
wins its contributor an exciting prize, in addition to the usual fee. The prize is a compact CCD video camera module from sponsor 
Allthings Sales & Services, offering 460 TV lines of horizontal resolution and 0.05 lux sensitivity, and valued at $199.00! 
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Everything for the Enthusiast 




PCB Bubble Etching Tank 

This high quality PCB etching tank 
is ideal for PCBs up to 20 x 25cm 
in size. Includes simple PCB clips 
for easy handling, suitable for 
etching single and double sided 
PCBs. Can be used with an 
optional Air Pump (N-5987) for 
faster and more efficient etching. 

Cat N-5988 


$ 49 95 


— 




Air Pump 

Mains operated air pump to suit 
above N-5988 bubble etching 
tank. 


Cat N 5987 

$1 ° 



Direct Etch Pen 

It s so easy to use! The pen is filled with a lacquer ink which 
is impervious to aqueous PCB etch solutions. Ideal for 
touch-ups or direct etch boards. 

Cat N-5181 




Ferric Chloride Etchant 

Supplied in a handy 500ml no-spill bottle 
of working solution (ferric chloride). 

No hassles with beads and hot water. 

Cat N-5652 

4SI $ 10 95 

Note: 

Due to the corrosive nature of Ferric 
Chloride, transport restrictions may apply. 



Electrolytic Sell Out 


Electrolytic Caps 

6,800 uF 10V 
Cat R 4470 

Was $5.95 


10,000 uF 10V 
Cat R 4480 

Was $5.95 


Now 95 * Now $ 1 *® 



Lead-Free Solder 

Designed as a substitute for 
tin/lead alloy solder. This 
solder is a 99.3% tin/0.7% 
copper alloy. It has a melting 
point of 227°C. 0.71mm 
diameter. 200g roll. 

Cat N-1628 


$550 



Intelligent Pulse 
Count PIR 

Monitors 15m x 15m 
through 110 degrees. With 
walk test LED, tamper 
protection, adjustable 
detection pattern, 
downward curtain and 
noise reduction circuit. 



Security for Your Home 

Security Intercom 

This low cost Security Intercom System is 
ideal for use in the home. You’ll be able to 
find out who is at the door before you open 
the door. Simple to install this system uses a 
two wire system and is supplied with 10 
metres of cable. Features door latch 
(optional) release facility and volume control 
for the chime. The unit requires either 4 x AA 
batteries or a DC power adaptor (not 
* supplied). 

Cat L 5808 
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Communications £ Accessories 

Yaesu FRG-100 Communications Receiver 

A hiahlv sensitive professional receiver for the discerning shortwave listener. This model provides extended 
receiver coverage of the 50kHz to 30MHz range in AM, SSB, CW and FM (optional) modes, as well as a host of 

The f 1?G-100 provides the user with easier access to most receiver functions, with receiver modes and the most- 
used features instantly accessed at the push of a button. A back-lit LCD screen shows the frequency down to 
10Hz resolution as well as an impressive array of status indicators so you can see at a glance the receiver 
functions being used. New features include: user- 
programmable tuning steps, 50 tunable memories (which 
store frequency, mode and filter setting), sharp IF filters 
for improved SSB reception, a special memory group 
scanning mode, and IF bandwidth selection by mode. 

Convenience features such as twin 12/24 hour clocks, 
a programmable on/off timer and 16 pre-programmed 
international shortwave bands are provided, while an 
SSB carrier offset function allows you to customise the 
receiver’s audio performance. Supplied with detailed 
instructions and DC power cable. 



Cat D-2790 





Not stocked in all stores, but may be ordered. 

New HiFi/Audio Project Knobs 

Dome shaped design with white dot indicator 



Dimensions 

20mm x 17.8 
30mm x 18mm 
20mm x 17.8 
30mm x 18 
40mm x 18.5 


Fits Imperial shaft 
Fits Imperial shaft 
Metric Push-on 
Metric Push-on 
Metric Push-on 


Cat # 

P 7115 
P 7113 
P 7120 
P 7118 
P 7116 


Price 

$ 1.85 

$ 2.20 

$ 1.85 

$ 2.20 

$ 2.95 



New Single Pole Momentary Push “On” 
Button Switches 

Rating: 

Mounting: 

Pin Size: 

Pin spacing: 

Cut out: 

Shaft length: 

Red Cat P 7597 

$l’5 ea 

Black Cat P 7598 

n i5 ea 


35VDC 10mA 
PCB 

0.8mm square 
On 5mm square 
8.9mm round 
6.4mm 





Offers expire end of July ‘97 


. uners expire enu ui *iuiy 

DICK0SMITH 


ELECTRONICS 




PHONE, FAX & MAIL ORDER SERVICE 

For further information, orders or the location 
of your nearest store call: 

AUSTRALIA Phone: 1300 366 644 (Local Call Charge) 
Or Fax: (02) 9805 1986 or write to: 

Dick Smith Electronics, Mail Orders, Reply Paid 160 
PO Box 321 NORTH RYDE NSW 2113 
NEW ZEALAND Phone: (09) 488 2198 or (09) 488 2135 
Or Fax: (0800) 800 290 or write to: 

Dick Smith Electronics, Mail Orders Division, Private Bag 102-903 
North Shore Mail Centre, Auckland 
All major Credit Cards accepted. O/Nite Courier Available. 
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Great buys 


Watch TV on your PC 

This card is three-in-one; a TV tuner, a 2Mb 
video graphics accelerator and an MPEG 
playback card. Capture vision from TV, VCR, 
cable or even a game system like Nintendo 64. 
Play back, or output them to s-video or a 
monitor-all with crystal clear clarity at full screen 
size! This pack also comes with a CD ROM 
game and MPEG movie. Installation is available *. 
Cat X-8137 


$499 



in all departments 


Protective Eyewear 

Protective Eyewear Spectacles are a must if you spend hours each day in 
front of a computer or VDU, to protect your eyes. All these spectacles 
have lens filter block which protect you against UV/UVA wavelengths 
which are the most harmful to the human eye, as well as ‘blue light’ which 
is the most difficult for the eye to focus. Use spectacles and avoid eye 
strain, double-vision, blurred sight and glare. 

1.0 and 1.5 are suggested for people over 35 without prescription 
glassews. 0.00 are suggested for people under 35 who don’t need 
prescription glasses. Available in two styles, Severn or Mersey, or as clip 
ons. Use the table below to determine which are best for you. 


Over 35 with prescription glasses 

Severn 1.50 Cat X-1146 

Severn 1.00 Cat X-1177 

Severn 1.00 Cat X-1178 

Over 35 without prescription glasses 

Severn 0.00 Cat X-1175 

Mersey 0.00 Cat X-1176 

*24 95 eo 



Perfect For Electricians And 
Maintenance Technicians 


Fluke 7*600 Digital 


Multimeter 

Ideal for fast voltage 
and continuity checks, 
4000 count display. 
Low impedance input - 
eliminates reading 
“ghost voltages” on 
non-energised circuits. 
Includes test leads. < 
2 Year Warranty 
Cat Q-1633 


$ 145 


FLUKE 






3999 Count 

Digital Multimeter ^ y 

Large 3.75 digit (3999) LCD, pop-out 
stand, auto-polarity, 
capacitor/diode/transistor 
test, logic circuit test, 
frequency measurement 
(up to 4MHz), peak 
reading hold, continuity 
test, soft carry case and 
test leads. 

Cat Q-1451 


nm 
.uu f 


$ 129 


Due mid July 97 


19 Ranges Plus dB 

A compact and reliable multimeter with 
continuity testing and a wide 20A 
range. Features high sensitivity (20,000 
ohms per volt), mirrored scale for 
accurate readings 
and recessed 
terminals for added 
safety. Diode and 
fuse protection. 

Cat Q-1023 


$2990 


New High Performance 
5mm LEDs 

General Electrical Characteristics 
Viewing angle: 30 degrees 
Forward voltage: 3.6 VDC (Typ) 
4VDC (Max) 
Forward current: 20mA (Typ), 

25mA (Max) 


Brilliant White Light LED 

Light intensity: 600mcd (Max) 

Lens Type: Water Clear 

Data and specifications included 
Cat Z 4002 



Super Bright Blue LED 

Light intensity: 500mcd (Max) 

Lens Type: Water Clear 

Data and specifications included 
Cat Z 4007 



























From Australia's premier 
supplier of high quality kits 


Model Rail Point 
Controller 9 

• Operate your model railway remotely 

• Circuit is designed to operate an 
optional twin solenoid that is available 
from most hobby model stores 

• Power source required: 12 to 
15 volts AC/DC 

• Case optional (use H 2853) 

• PCB size: 40mm x 52mm 

Cat K 3031 /deVT) 

$£60 


July ’97 



• - 


Regulator For 
Battery Charger 9 9 

• Turns a ‘bare bones’ 12 volt automotive 
battery charger into a regulated charger 

• Circuit can be left connected to a 
battery indefinitely 

• Designed to adapt an Arlec 4 charger or 
similar unit 

• Power source required: 12 volts DC 

• Supplied with components, PCB and 
heatsink bracket 

• Case optional (use Charger case) 

• PCB size: 65mm x 130mm 

Cat K 3127 

*25’° - 







Wave Form Generator 9 

• Frequency range: 10Hz tolOOKHz 

• Both amplitude and frequency are voltage 
controlled 

• Combine two of these to make an audio 
sweep generator 

• On board voltage regulation to ensure 
good stability 

• Power source required: 9 volt battery or 
any DC supply between 8.5 and 15 volts 

• Supplied with components, PCB and 
hardware such as pots and switches 

• Case optional (use H 2851) 

• PCB size: 

43mm x 87mm 

Cat K-2802 

$ 2 ] 50 



July ’97 


Multi 555 Timer Circuits 9 

• Circuit uses a 555 timer 1C as a 
building block for timer projects 

• Allows a timer or pulse generator to be 
quickly and cheaply put together with just 
a few parts 

• Capable of operating relays directly, and is 
easier to set up for those utility projects 

• Comprehensive instruction manual supplied 
showing many circuits and overlays for 
different timing configurations 

• Power source required: 4.5 volts to 
16 volts DC 

• Supplied with components and PCB 

• Case optional (use H 2855) 

• PCB size: 44mm x 61mm 
Cat K-2813 


TV Pattern 
Generator 9 9 91 

• Generates high quality colour bars 

• Produces dot, crosshatch and circle, 
checkerboard, red and white rastor, 
colour bars and greyscale 

• Patterns correctly centred on screen 

• Direct video output plus RFoutput 

• Audio input for video modulator (to test sound) 

• Patterns and sync stored on 
ROM with option to 
change patterns 

• Power source required: 

240 volts AC ^ 

• Supplied with components, ' 
hardware, PCB, video modulator, 
EPROM, case and pre-punched 

screened front panel $ 149 



Cat K 7380 


July ’97 


$ 


16 


95 


SERIES 



Dual 12V Battery 
Controller 99 

• Automatically switches your auxiliary 
battery into the main electrical system 
for charging once the engine is started. 

• Disengages your main battery when the 
engine is stopped avoiding excess drain 
when secondary items are being operated. 

• Switches between primary and auxiliary 
battery automatically. 

• Considerably less expensive than 
commercially available products. 

• Supplied with components, ft ft 
hardware, PCB, sealed -Mi ~ 


diecast box and front 
panel label. 

Cat K 3212 ^ Jgn , 96 


mm 

$4450 



Neon Tube Modulator 9 

• Now you can wire the sound system of 
your car to the neon light system. 

• Modulates 12 volt neon tubes. 

• Connects to the subwoofer feed so the 
tubes oscillate with the bass beat. 

• Comes with sensitivity adjustment. 

• Power source required: 12 volts DC. 

• Supplied with components and PCB. 
Optional neon tubes available from 
various lighting shops. Further details 
inside instructions. 

• Case optional (use H 2855) 

• PCB size: 28mm x 60mm 

Cat K 3164 

$*795 


Traffic Light Simulator 9 

• Simulates a set of traffic lights 
at a cross intersection 

• Circuit designed as a free-running 
oscillator cycling lights through the 
green, amber and red sequence 

• Power source required: 15 volts DC 

• Supplied with components, 

LEDs and PCB 

• Case optional (use H 2851) 

• PCB size: 


Analogue Multimeter9 9 

• 19 Range Multimeter 

• 90mm face scale 

• Features transistor check, mirrored 
scale and continuity 

• Power source required: 1 x 9v battery, 

2 x ‘AA’ batteries 

• 20K volt sensitivity 

• Measures DC volts, AC volts, DC 
current and resistance 

• Supplied with all 
components, hardware, 

PCB, comprehensive 
instructions,deluxe 
multimeter case and 
test leads. 

Cat K 1050 

$ 29 6 ° 

Feb ’97 

to check beforehand, please don’t hesitate to contact your local store. 




80mm x 
95mm 

^0?- 


Cat K 3023 



$ 14 95 



1 

May ’97 



-S: * * " 















Construction Project: 

ADD-ON REGULATOR FOR 
12V BATTERY CHARGERS 


This simple project turns a ‘bare bones’ automotive battery charger into a fully regulated charger that 
can be left connected to a battery indefinitely. It uses readily available components such as a 555 
timer, and the circuit board containing the regulator can be built into most low cost chargers. It has 
been designed to adapt an Arlec 4 charger, which is available from most supermarkets. 


by HEINZ P. HARLE 

Lead-acid battery chargers come in all 
shapes and sizes, but perhaps the most 
popular are the basic chargers available 
from a supermarket. Most of us need to 
charge a car battery now and again, usu¬ 
ally when you least expect it. 

As well, it’s good practice to keep a 
lead-acid battery topped up, as discharg¬ 
ing it below about 80% of its capacity 
can shorten its life, (unless it’s specially 
designed for heavy discharge). 

A typical low cost automotive battery 
charger generally has a charge current 
capability of between four and eight 
amps. When using it to charge a battery, 
you have to monitor the charge state of 
the battery and disconnect it from the 
charger when it’s fully charged. 


Otherwise the battery will overcharge, 
and possibly lose electrolyte or even 
sustain damage. 

To keep a battery topped up, you 
could use a timer to switch a basic 
charger on for several hours every few 
days. However this is not a reliable 
method as it doesn’t take into account 
the charge level of the battery. 

A better way is a simple add-on regu¬ 
lator circuit so the charger can be left 
connected to a battery continuously; 
which is what this project does. It works 
on the principle that once the battery 
reaches a predetermined voltage, the 
charger is switched on and off to main¬ 
tain that value indefinitely. But surpris¬ 
ingly, such an add-on circuit is not as 


easy as it might first appear. 

Development process 

In my search for information, I 
looked through a range of electronics 
magazines, but to no avail. Certainly 
there were charger circuits, some using 
a switch-mode regulator and others 
based around a series regulator, but I 
found none that I could simply add to 
a basic charger. 

I then remembered that around 20 
years ago, I built a simple charger based 
on a Motorola application note. This 
circuit (see Fig.l) had a UJT (unijunc¬ 
tion transistor) relaxation oscillator 
triggering an SCR. While the battery 
voltage is less than a preset value, the 
UJT oscillator produces trigger pulses 
to trigger the SCR, allowing charge cur¬ 
rent to flow. Because the output of the 
charger is a series of positive half¬ 
cycles of the AC supply voltage (unfil¬ 
tered DC), the SCR turns off at the end 
of each half-cycle of the input. 

When the battery voltage reaches a 
preset value (normally 13.8V to 14V 
for a 12V battery), the oscillator stops 
running and the SCR is held off. The 
battery voltage will fall slightly, to a 
point where the oscillator starts, and 
charge current flows, causing the bat¬ 
tery voltage to increase. The circuit 
now cycles between its off and on 
states, keeping the battery voltage con¬ 
stant at the preset value. 

But technology has moved on, and it’s 
now difficult to buy a UJT. I decided to 
try a PUT (programmable unijunction 
transistor) in place of the UJT, as its 
operation is rather similar. However, in 
a UJT circuit the timing resistor (Rl) 
can be a relatively low value, allowing a 
comparatively large value of timing 
capacitance (Cl). This is important as 
the timing capacitor also supplies the 
energy to the pulse transformer that trig- 



Upgrade your basic charger by adding this simple regulator. It lets you leave a 
battery on charge as long as you like, without risk of overcharging. 
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The 555 astable oscillator provides trigger pulses to the SCR. When the battery is fully charged, the oscillator stops, 
keeping the SCR turned off. When the battery voltage falls slightly, the oscillator starts again. The circuit cycles between 
these two states, keping the battery voltage at the value set by VR1. 


gers the SCR. A PUT oscillator circuit 
needs a higher value of timing resis¬ 
tance, and a subsequently lower value of 
timing capacitance for the same operat¬ 
ing frequency. 

This means there’s not enough energy 
in the capacitor to reliably trigger the 
SCR. Changing the values to get reliable 
triggering gives an operating frequency 
that is too low, causing triggering to 
occur later in the cycle, therefore giving 
less charge current. There’s also a possi¬ 
bility of RFI (radio frequency interfer¬ 
ence) being generated, caused by the 
SCR switching on after the input volt¬ 
age has passed through its zero point. So 
it was back to the drawing board! 

I then decided to try a 555 timer as 
the oscillator, as apart from being 
readily available, the timing compo¬ 
nents would be independent of the trig¬ 
gering components. 

The circuit 

The final circuit is as shown, and has 
a similar operation to the original 
Motorola UJT regulator. The 555 timer 
is configured to run as an astable oscil¬ 
lator, with the advantage that it can 
operate at a higher frequency than that 
possible with either a UJT or PUT cir¬ 
cuit. The battery voltage is sampled by 
the network of R4-6, C3 and VR1, and a 
fraction of this voltage (set by VR1) is 


applied to the modulating input terminal 
(pin 5) of the 555. When the voltage at 
this pin reaches the preset value, the 
oscillator stops, and the charger cycles 
between its off and on states, as for the 
UJT oscillator described before. 

This arrangement allows the voltage 
at which charging stops to be set to 
within a few millivolts of the required 
value, typically around 14 volts at 25°C. 
Because the oscillator is running at 
about 40kHz, there’s very little RFI, as 
the SCR is always triggered close to the 
zero point of the input voltage. 
Remember, the input voltage to the cir¬ 
cuit is unfiltered DC, so it varies from 
zero to its maximum value every 10ms. 

Zener diodes ZD 1-2 clamp the charg¬ 
ing voltage across capacitor C1 in a sim¬ 
ilar way to that of the UJT circuit. Their 
purpose here is for temperature compen¬ 
sation, as the specified zener diodes 
have a negative temperature coefficient. 
Hence the use of series-connected 3.3V 
and 3.9V zeners rather than a single 
7.2V zener, which has a positive tem¬ 
perature coefficient. This results in a 
regulated battery voltage of around 14V 
on a hot day, and up to 16V on a cold 
day. The voltage regulator for an auto¬ 
motive generator used to be set at 14.2 - 
15V at 40°C and 15.6 - 16.4V at 1.67°C. 

The output of the 555 feeds the pri¬ 
mary of a pulse transformer, via capaci¬ 


tor C2. The transformer in the prototype 
was constructed on a 15mm OD pow¬ 
dered iron toroid. The windings are bifi- 
lar (i.e., both windings wound at the 
same time), with about 20 turns of 
0.25mm enamelled wire. Wire-wrap 
wire is ideal as it comes in various 
colours. You will need about one metre. 

I initially used a commercial pulse 
transformer, but these are too expensive 
and possibly difficult to obtain. (Famell 
and RS Components have them at 
around $10 each.) 

LED1 (a high efficiency LED) is con¬ 
nected in parallel with the secondary of 
the pulse transformer, and indicates that 
the 555 is operating. It lights when the 
output pulse goes negative and the SCR 
is triggered when the pulse is going pos¬ 
itive. Capacitor C2 prevents the DC 
component of the output from saturating 
the core of the pulse transformer. 

For the circuit to work, the charger 
leads must be connected correctly (right 
polarity), and the battery must not be 
completely flat. This is usually the case 
for most serviceable batteries, as they 
maintain a voltage of around 10 to 12V 
under no load. If the voltage is below 
this, it’s probable that the battery has 
reached the end of its useful life. 

Because the regulator circuit is pow¬ 
ered by the battery and not the charger, 
if you short the leads together (before 
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Mounting screw + spacer 


Shakeproof washer under nuts 



The layout/overlay diagram 
for the circuit board. Note 
that the SCR is mounted on 
the copper side, the 
heatsink for the SCR and 
mounting details are also 
shown here. 



they’re connected to the battery), no 
current will flow, as there’s no supply 
voltage for the circuit, and hence no 
trigger pulses to the SCR. This means 
that the circuit is short circuit proof. 
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The three-terminal regulator (IC2) 
provides a regulated voltage of 8V for 
the regulator circuit, and prevents dam¬ 
age to the 555 when the battery or sup¬ 
ply voltage is 16 volts or more. Diode 


D1 and resistor R8 protect the circuit if 
the battery is connected with reverse 
polarity. Under these conditions, LED2 
lights as a warning. 

Correct battery connection is indicat¬ 
ed by LED3 (green) glowing. LED1 
varies in intensity depending on the bat¬ 
tery’s state of charge. This LED is 
brighter when the battery is discharged, 
and pulses slightly when the battery is at 
full charge. Resistor R9 and capacitor 
C6 form a snubber network to reduce 
the possibility of ‘rate effect turn on’ 
which occurs when a rapid voltage 
change is applied across the SCR. 

Construction 

The prototype was constructed on a 
100 x 50mm piece of matrix board and 
then transferred to a printed circuit 
board. The artwork of the board is 
included in this article. I mounted the 
board behind the front cover of an 
‘Arlec 4’ 12V battery charger, which I 
purchased from a supermarket for 
around $35. The construction diagrams 
shown are for this charger. 

Most chargers, like the Arlec, have a 
double insulated, centre-tapped trans- 



A closeup of the component side of the PCS. The regulator is bent over to con¬ 
serve inside the space. 














































































As the photo shows, the heatsink for the SCR is the same length as the PCB, 
and is ‘live’, so keep it away from other exposed wiring. The photo also shows 
how everything fits inside an Artec 4 Charger. You might need to trim the PCB 
to allow for the contour of the case. 


former, two diodes and a thermal cutout. 
Notice that there’s no filter capacitor. 
Some also have several LEDs to show 
the state of the battery being charged, 
but this indication is often too rudimen¬ 
tary to be useful. 

All components mount on the board, 
as shown in the layout diagram. Note 
that the SCR solders to the copper side 
of the board. The SCR needs a heatsink 
which is simply a strip of 16 gauge 
(1.25mm) aluminium measuring 125 x 
25mm. The heatsink is held to the PCB 
with a single nut and bolt, separated 
from the PC board with a suitable spac¬ 
er. If you bolt the SCR directly to the 
heatsink, the heatsink is ‘live’, so make 
sure it doesn’t contact any other compo¬ 
nents in the charger. 

Notice also that the 7808 voltage reg¬ 
ulator is bent at right angles to the 
board. This means the regulator body is 
over resistor R5, but as the regulator 
doesn’t produce much heat, this is not a 
problem. Mount resistor R9 a few mil¬ 
limetres above the board, to allow for its 
heat dissipation. 

To wind the pulse transformer, cut 
two lengths of 0.25mm enamelled wire 
about 500mm long, and wind 20 turns 
of both wires around the toroid. The 
pads for soldering the start and end of 
each winding are marked on the layout 
diagram as Sp (start primary) and Ep 
(end primary), and Ss and Es (sec¬ 
ondary). If a winding is reversed, the 
trigger pulse for the SCR will have the 
wrong polarity. 

I used the original front panel of the 
charger as support for my own front 
panel. This required three holes, one for 
each LED, to be drilled in the panel. For 
the Arlec charger, there are slots in the 
case to support the front panel, and extra 
slots that can be used to support a PCB. 
This means mounting the LEDs around 
16mm or so from the PCB, so they can 
project through the front panel. 

If you build the regulator into the 
charger, simply cut the leads from the 
charger, and connect them to the board 
as shown in the layout diagram. This 
will shorten the leads by about 80mm. 

Options 

The regulator can also be mounted in 
a separate box and linked to the output 
of the charger. If you do this, drill venti¬ 
lation holes in the case. 

Or you might want to build your own 
basic charger for use with this regulator. 
You’ll need a transformer with a centre- 
tapped secondary of 26V (or so), giving 
13V RMS per side. The secondary 
should be rated at around 5A, and con¬ 
nects to two diodes that must also be 


rated at 5A. A centre-tapped rectifier 
circuit has less loss (and less heat dissi¬ 
pation) compared to a bridge circuit, as 
there’s only two diodes. 

While the charger being described 
here is rated at 4A, the regulator can 


handle more current if you use a suit¬ 
ably rated SCR. For a 15A charger, use 
a 20A rated SCR. These devices are 
more expensive than a 10A SCR, and 
are generally stud mounted. They are 
also often less sensitive than a lower 


<+> 
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battery 

charger 


O 


3.3V 


3.3V 


SCR 
100V/10A 





“© 


<Vadj (13.8V) 
1.2k (10 turn) 


UJT 

2N2646 


6 


F ig.l: This simple regulator uses a UJT relaxation oscillator to trigger an SCR. 
When the battery voltage reaches a preset value, the oscillator and the charge 
current stops. The circuit then maintains this voltage. 


ITI CPTDAMIPC Anotrolia li ll\y 1 QQ7 


59 

































Here’s the artwork for the 
PC board, reproduced full 
size so you can make 
your own if you wish. 


This artwork is 
for the replace¬ 
ment front 
panel of an 
Artec 4 charger 
fitted with the 
regulator. 


Automatic 12 Volt Battery Charger 


0 CONNECTED 


REVERSE 
POLARITY !!! 
0 


0 


CHARGING 

CONTROL 


ALWAYS Switch OFF BEFORE 
Disconnecting OR Reconnecting from Battery 



current device. I have not tested this reg¬ 
ulator with a high current SCR. 

Adjustment 

Once you’ve built the regulator and 
connected it to the charger, it remains to 
adjust it. This means you must be able to 
get access to the trim pot VR1. A small 
hole drilled in the case directly above 
and in line with the trim pot is ideal. For 
the Arlec charger, a ventilation slot is 
directly above the trim pot so you won’t 
need to drill a hole. Normally you would 
make the adjustments before putting the 
case together, but it’s handy to be able 
to make later adjustments without dis¬ 
mantling the case. 

Testing and calibration can be done 
by using an adjustable power supply 
with an output voltage variable 
between 10 to 18 volts. A 12 volt 
tail/stop lamp as a load is also 

60 ELECTRONICS Australia, July 1997 


required. Use a digital multimeter to 
accurately set the output voltage. 

The procedure is relatively simple. 
Connect the battery charger leads across 
the lamp. When you apply mains power 
to the charger, the lamp should remain 
off. All LED indicators should also be 
off. If this is the case, proceed to the 
next step. If the lamp is lit or pulses on 
and off, then the SCR is conducting for 
some reason. Check the circuit and 
wiring before continuing. 

If all is well, switch off the charger 
and connect the output of the regulated 
power supply across the lamp and set its 
output voltage to around 14 volts. The 
lamp should now light and so should 
LED3 and possibly LED 1. 

If LED2 lights, check the wiring, as it 
indicates reverse polarity to the regulator. 

Now adjust the trim pot until LED1 
just turns off. Verify this by varying the 


power supply voltage by a small amount 
either side of 14 volts. As the supply 
voltage drops below 14 volts, LED1 
should light up brightly. When the volt¬ 
age is slightly above 14 volts, it should 
go out completely. This should occur for 
a very small change in the power supply 
voltage, possibly a few millivolts. Once 
this value is found, adjusting the trim 
pot by one or two turns either way 
should turn LED1 on or off. If you need 
more turns check the circuit. 

If everything is working as described, 
apply power to the battery charger, and 
watch the test lamp. You should find that 
when the power supply voltage is 
increased to slightly above 14 volts, 
LED1 should be off and the lamp bright¬ 
ness should decrease by a noticeable 
amount, as the SCR will be off. The 
reverse applies when the power supply 
voltage is below 14 volts. That is, LED1 





















is on, and the lamp glows more brightly. 

If you use an oscilloscope to look at 
the current from the charger, you’ll find 
that when a battery is fully charged, the 
charger applies charging pulses at ran¬ 
dom. These can vary from several (rec¬ 
tified) full wave cycles to one or two 
cycles every second or so. This might 
cause an erratic reading on an ammeter, 
but is quite normal. 

Using the charger 

There are several things to be aware 
of when charging any lead-acid battery. 
The most important is to realise that a 
lead-acid battery generates explosive 
gases that can be ignited by a spark, cig¬ 
arette or naked flame. Make sure the 
battery is in a well ventilated area while 
it’s being charged. 

Another safety aspect to watch is the 
possibility of a short circuit across the 
battery terminals. Apart from generat¬ 
ing sparks (which can ignite the sur¬ 
rounding gases), a short across a typical 
car battery can cause considerable dam¬ 
age to the battery or the object (like a 
screwdriver) that is causing the short. 

Because the charger is supplied from 
the mains, don’t expose it to rain or 
water. Also, take care when handling 
the electrolyte of a lead-acid battery. 
The electrolyte is sulphuric acid, which 
will quickly burn holes in clothing. If 
you accidentally spill electrolyte on 
yourself, flush it away immediately 
with large amounts of cold water. 

In case of accidental eye contact with 
battery acid, flush your eyes for at least 
five minutes with clean water. Your eyes 
should be submerged under water and 
kept open while you do this. You should 
also see a doctor as quickly as possible. 
Don’t use eye drops or other medication 
unless instructed by a doctor. 

Having read the safety precautions, 
and wearing wrap-around safety gog¬ 
gles, it’s time to attach the charger to a 
car battery and verify that it works prop¬ 
erly. Ideally the battery should be 
removed from the vehicle. 

Make sure the charger is disconnected 
from the mains supply (to avoid sparks 
that could ignite gases from the battery), 
then connect the charger leads across 
the battery terminals. LEDs 1 and 3 
should light. If so, connect the charger 
to the mains and switch on. Monitor the 
battery voltage and observe that it slow¬ 
ly rises to around 14 volts. At this point 
LED1 should decrease in brightness and 
possibly flash randomly at several puls¬ 
es per second. The time taken depends 
on the battery’s charge state, so it could 
take several hours to reach full charge. 
If you are using a commercial unit as 


PARTS LIST 

Resistors 

All resistors 1/4W, except R8 
R1 820 ohm 

R2,3,5,6 1.2k 

R4 3.9k 

R7 470 ohm 

R8 33 ohm 5W 

R9 100 ohm 

VRl 10k, 10 turn ceramic trim pot 

(DSE cat R-1901) 

Capacitors 

Cl 5.6nF polyester 

C2 0.22uF polyester 

C3,6 0.1 uF monolithic 

C4,5 0.33uF tantalum 

Semiconductors 

IC1 555 timer 

IC2 7808 8V regulator 

ZD1 1N746 3.3V 400mW zener* 

ZD2 1N748 3.9V 400mW zener* 

LED1,2 Red high intensity LED 
LED3 Green high intensity LED 

D1 1N4001 1A diode 

SCR C122D SCR, 8A 400V 

* can also be two 3.6V zeners 1N747 

Miscellaneous 

15mm OD iron powder toroid core (DSE cat 
R-5410 or similar); 1m x 0.25mm enamelled 
copper wire (or wire-wrap wire of similar size 
and two different colours); PCB 130 x 65mm; 
basic 12V lead-acid battery charger as 
described; screws; solder etc. 

your basic charger, its internal thermal 
cutout might operate if the battery is 
discharged. This is not a problem as the 
cutout will reset itself. Its purpose is to 
prevent damage to the charger caused 
by a high charge current. 

If you have a battery with removable 
vent plugs, you should remove these 
and check that the battery does not pro¬ 
duce excessive bubbling while charg¬ 
ing. If some cells do this, it’s possible 
the battery is faulty, as most batteries 
don’t produce a lot of bubbling during 
charging. A typical lead-acid battery 
should last for around four to five years. 
In that period you could have to top up 
the electrolyte once or twice, more often 
is usually abnormal. 

There are many reasons why the elec¬ 
trolyte level in a battery drops. One rea¬ 
son is that the engine could be idling too 
slowly, causing the battery to cycle 
between high discharge and recharge 
currents. A heavy electrical load, slip¬ 
ping alternator drive belt, low alternator 
output current or high output voltage are 
other reasons. A continually high ambi¬ 
ent temperature around the battery 
caused by insufficient air flow can also 
cause premature loss of the electrolyte. 

Finally, if you have any comments 
about this project, I can be reached on 
the EA BBS (02) 9353 0627, the Mt 
Druitt TAFE BBS on (02) 9839 1310 or 
on any BBS subscribing to FidoNet at 
address 3:713/709. ♦> 
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Construction Project: 

LASER LINK 
COMMUNICATOR 

There’s something rather futuristic about talking ‘over’ a laser beam, which is what this inexpen¬ 
sive project allows. It will easily give a communication distance of several hundred metres, and 
with a parabolic light reflector, up to several kilometres. It transmits high quality audio and the link 
is virtually impossible for anyone else to tap into. 



This project lets you transmit audio information with complete security over a 
laser beam. For very short-range demonstration purposes, the laser diode can 
be replaced with a LED. 


by PETER PHILLIPS 

In the February 1993 issue, we 
described a laser beam communicator 
project developed by Oatley Electronics. 
It was an extremely popular project, but 
this latest version not only makes the 
device better and simpler, but cheaper as 
well. Unlike the previous version, a visi¬ 
ble laser diode (5mW 650nm) is used as 
the transmitter. This makes alignment 
between the transmitter and receiver 
much simpler, as you can now see the 
beam. As well, the laser has a greater out¬ 
put power. The circuitry is also simpler, 
and uses basic components. 

As before, there are two sections: the 
transmitter board and the receiver board, 
both powered by a separate 9V battery 
or a fixed voltage power supply, 
depending on your needs. The transmit¬ 
ter board has an electret microphone 
module at one end, and the laser diode at 
the other end. The electronics modulates 
the intensity of the laser beam according 
to the output of the microphone. The 
laser diode has an inbuilt collimating 
lens, and is simply a module that con¬ 
nects to the transmitter board. The pre¬ 
vious design required brackets for the 
laser diode assembly. 

The receiver uses a photodiode as 
the receiving element, and the on¬ 
board amplifier powers a small 4-36 
ohm speaker. This board is therefore a 
high gain amplifier with a basic audio 
output stage. 

But what about results — are they 
better? Sure. Because this design uses 
a higher power (and visible) laser 
beam, the range is improved, and 
alignment is easier and not all that crit¬ 
ical, especially over a few hundred 
metres. The quality of sound transmit¬ 
ted by the link is quite surprising. 

As a simple test, we set up the proto¬ 
type with the transmitter microphone 
near a radio. The received sound was 
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clear and seemed to cover the full audio 
bandwidth. We haven’t tried feeding an 
audio signal directly to the transmitter, 
but that will undoubtedly give even bet¬ 
ter results. 

So clearly, this project is ideal for set¬ 
ting up a speech channel between two 
areas, say adjacent houses, or offices on 
opposite sides of the street. Or you 
could use it as a link between the work¬ 
shop and the house. For duplex (two 
way) communication, you’ll obviously 
need two laser ‘channels’. 

An important feature of transmission 
by laser beam is privacy. Because a 
laser beam is intentionally narrow, it’s 
virtually impossible for someone to tap 
into the link without you knowing. If 
someone intercepts the beam, the link is 


broken — signalling the interception. 
Fibre-optic cables also have high securi¬ 
ty, as it’s very difficult to splice into the 
cable without breaking the link. 
However it’s theoretically possible; so 
for the highest security, you probably 
can’t beat a line-of-sight laser beam. 

You can also use an infrared laser, as 
in the previous project. While this gives 
even better security, as you can’t see the 
laser beam without special IR sensitive 
equipment, it also makes alignment 
more difficult. (An IR laser diode is 
available for the project; see end of arti¬ 
cle for details.) 

Where the transmission distance is no 
more than metre of so, a LED (or two 
for increased power) can be substituted 
for the laser diode. For instance, where 








IC1 



current of the laser diode is set by VR1. 



the link is being used for educational 
purposes, such as demonstrating fibre- 
optic coupling, or the concept of com¬ 
munication over a light beam. 
Obviously the security of the transmis¬ 
sion is much lower as LEDs transmit 
light in all directions. 

While this laser link can be adapted 
for use as a perimeter protector (as in the 
previous version), Oatley Electronics 
has developed a project especially for 
this purpose. Contact Oatley Electronics 
for further details if that is what you are 
really after. 

Now to a description of how it all 
works. As you’ll see, it’s really very 
simple. We’ll start with the transmitter... 

Transmitter 

A laser diode needs a certain value 
of current, called the threshold current. 


before it emits laser light. A further 
increase in this current produces a 
greater light output. The relationship 
between output power and current in a 
laser diode is very linear, once the cur¬ 
rent is above the threshold, giving a 
low distortion when the beam is ampli¬ 
tude modulated. 

For example, the 650nm 5mW laser 
diode used in this project has a typical 
threshold current of 30mA and produces 
its full output when the current is raised 
by approximately 10mA above the 
threshold to 40mA. Further increasing 
the current will greatly reduce the life of 
the laser diode, and exceeding the 
absolute maximum of 80mA will 
destroy it instantly. Laser diodes are 
very fragile and will not survive electro¬ 
static discharges and momentary surges! 
However, if used within specifications, 


the typical life of one of these lasers is 
around 20,000 hours. 

In the transmitter circuit (Fig.l) the 
laser diode is supplied via an adjustable 
constant-current source. Since the las¬ 
ing threshold also varies with tempera¬ 
ture, a 68Q NTC thermistor is included 
to compensate for changes in ambient 
temperature. Note that the metal hous¬ 
ing for the laser diode and the lens also 
acts as a heatsink. The laser diode 
should not be powered without the 
metal housing in place. 

The quiescent laser diode current is 
controlled by Q2, in turn driven by the 
buffer stage of IC2b. The DC voltage as 
set by VR2 appears at the base of Q2, 
which determines the current through 
the transistor and therefore the laser 
diode. Increasing the voltage at VR1 
reduces the laser current. The setting of 
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Laser link 


VR1 determines the quiescent bright¬ 
ness of the laser beam, and therefore the 
overall sensitivity of the system. 

The audio modulation voltage is 
applied to the cathode of the laser diode, 
which varies the laser current around its 
set point by around +/-3mA. The modu¬ 
lation voltage is from the emitter of Ql, 
which is an emitter follower stage dri¬ 
ven by the audio amplifier stage of 
IC2a. Diodes D4 to D7 limit the modu¬ 
lating voltage to +/-2V, while C4 and 
C5 block the DC voltages at the emitter 
of Q1 and the cathode of the laser diode. 
The audio signal is coupled to the laser 
diode via RIO, which limits the maxi¬ 
mum possible variation in the laser 
diode current to a few milliamps. 

LED1 gives an indication of the mod¬ 
ulating voltage. Diodes D2, D3 and 
resistor R8 limit the current through the 
LED and enhance the brightness 
changes so the modulation is obvious. 
The LED flickers in sympathy with the 
sound received by the microphone, giv¬ 
ing an indication that a modulating volt¬ 
age is present. 

The inverting amplifier of IC2a 
includes a form of compression, in 
which the output level is relatively con¬ 
stant and independent of how soft or 
loud the audio level is at the micro¬ 
phone. This is achieved by FET Q3 and 
its associated circuitry. 

The cascaded voltage doubler of C9, 
D8, D9 and C8 rectifies the audio signal 
at the emitter of Ql, and the resulting 
negative DC voltage is fed to the gate of 
Q3. An increase in the audio signal will 
increase the negative bias to Q3, 
increasing its drain-source resistance. 
Because the gain of IC2a is determined 
by R7 and the series resistance of R5 
and Q3, increasing the effective resis¬ 
tance of Q3 will lower the gain. 

Since the compression circuit takes 
time to respond, the clamping network 
of D4-D7 is still needed to protect 
against sudden voltage increases. This 
system is rather similar to the compres¬ 
sion used in portable tape recorders. 

The electret microphone is powered 
through R1 and is coupled to the non¬ 
inverting input of IC2a via C6. This 
input is held at a fixed DC voltage to 
give a DC output to bias Ql. 

The supply voltage to the transmitter 
circuit is regulated by IC1, a 5V three 
terminal regulator. 

Receiver 

The transmitted signal is picked up by 
the photo detector diode in the receiver 
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This shot shows the transmitter PCB. The laser diode has a collimating lens 
which should not be removed during operation. Make sure the laser current 
does not exceed 40mA. 



The transmitter layout. The negative lead of the microphone element is the 
one connected to the microphone case. See the circuit for details of the laser 
diode pin connections. Make sure you use the correct diodes for D8 and D9 



Here’s a close-up of the receiver PCB in the prototype. Notice that the photo¬ 
diode is bent over so its active surface faces away from the board. 



The layout of the receiver PCB is shown here. Make sure you connect photo¬ 
diode PD1 correctly. 























































(shown in Fig.2). The output voltage of 
this diode is amplified by the common 
emitter amplifier around Ql. This 
amplifier has a gain of 20 or so, and 
connects via VR1 to IC1, an LM386 
basic power amplifier IC with a gain 
internally set to 20. 

This IC can drive a speaker with a 
resistance as low as four ohms, and 
has an output power of around 
350mW when the circuit is powered 
from a 9V supply. Increasing the sup¬ 
ply voltage will increase the output 
power marginally. 

The voltage to the transistor amplifier 
stage is regulated by ZD1 to 5.6V, and 
decoupled from the main supply by R2 
and C2. Resistor R3 supplies forward 
current for the photodiode. 
(Incidentally, the photodiode used for 
this project has a special clear package, 
so it responds to visible light, and not 
just infrared.) 

Construction 

As the photos show, both the trans¬ 
mitter and the receiver are built on silk- 
screened PCBs. As usual fit the resis¬ 
tors, pots and capacitors first, taking 
care with the polarity of the electrolyt- 
ics. IC sockets are not essential, 
although servicing is obviously made 
easier if they are used. In which case, fit 
these next, followed by the transistors, 
diodes and the LED. 

Take care to use the right diodes for 
D8 and D9. These are larger than the 
1N4148 types, and have two black 
bands (the cathode end) around a glass 
package. Note that the regulator IC has 
the tab facing outwards. 

The photodiode is mounted directly 
on the receiver PCB. When first 
mounted, the active side of the diode 
(black square inside the package) will 
face towards the centre of the board. 
You then bend the diode over by 
almost 180° so the active surface now 
faces outwards. 

The polarised microphone element 
solders directly to the transmitter PCB. 
The negative lead is marked with a 
minus sign and is the lead that connects 
to the metal case. 

The laser diode is also polarised, and 
has three leads. Of these, only two are 
used, shown on the circuit as pins 2 
(cathode) and 3 (anode). Take care 
when soldering the laser in place, as too 
much heat can destroy it. The diode can 
be mounted on the board, or connected 
with leads to it. 

Finally, connect the speaker and 9V 
battery clips, then check over the boards 
for any soldering errors or incorrectly 
installed components. 


Testing 

First of all, it’s most important that 
you don’t look directly into the laser 
beam. If you do, it could cause perma¬ 
nent eye damage. Also, you are respon¬ 
sible for the safety of others near the 
laser, which means you must stop others 
from also looking into the beam, and 
take all necessary safety steps. This is 
covered by legislation. 

Both the receiver and the transmitter 
can be powered by separate 9V batteries 
or suitable DC supplies. Before apply¬ 
ing power to the transmitter PCB, set 
VR1 to its halfway position, to make 
sure the laser current is not excessive. 
To be totally sure, you could set VR1 
fully anticlockwise, as this setting will 
reduce the laser current to zero. 

Then apply power to the board. If the 
laser doesn’t produce light, slowly 
adjust VR1 clockwise. The laser diode 
should emit a beam with an intensity 
adjustable with VR1. At this stage, keep 
the beam intensity low, but high enough 
to clearly see. If you are not getting an 
output, check the circuit around IC2b. 

You should also find that LED1 
flickers if you run your finger over the 
microphone. If so, it indicates that the 
amplifier section is working and that 
there’s a modulation voltage to the 
laser diode. You won't see the laser 
beam intensity change with the modu¬ 
lating signal. 

To check that the system is working, 
place the two PCBs on the workbench, 
spaced a metre or so apart. You might 
need to put a sheet of paper about 
20mm in front of the photodiode to 
reduce the intensity of light from the 
laser beam. Set the volume control of 
the speaker to about halfway. If the 
volume control setting is too high 
you’ll get acoustic feedback. 

Move the laser diode assembly so the 
beam points at the receiver’s photodi¬ 
ode. It’s useful to adjust the beam so it’s 
out of focus at the photodiode, to make 
alignment even easier. You should now 
be able to hear the speaker reproducing 
any audio signal picked up by the 
microphone. When the receiver and 
transmitter are in close range, the 
strength of the beam can cause the 
receiver to respond even if the laser 
beam is not falling on the photodiode. 

Setting up a link 

Once you’ve tested the link, you’ll 
probably be keen to put it to use. For a 
short link of say 100 metres, all you 
need do is position the receiver so the 
laser beam falls on the photodiode. 
Once the link is established, adjust VR1 



Transmitter: 

Resistors 

All 1/4W, 5% unless otherwise stated: 

R1 4.7k 

R2,3 100k 

R4 68k 

R5 10k 

R6 4.7M 

R7 220k 

R8-10 220 ohm 

R11.12 47k 

R13 56 ohm 1/2W 

R14 68 ohm NTC thermistor 

VR1 lOOktrimpot 

Capacitors 

Cl ,2 IOuF 16V electrolytic 

C3 4.7uF 16V electrolytic 

C4,5 IOOuF 16V electrolytic 

C6,7,9 68nF ceramic 

C8.10 0.47uF monolithic ceramic 

Semiconductors 

LED1 5mm green LED 

Laser 5mW/650nm laser diode (or LED) 

Ql ,2 BC557 PNP 

Q3 2N5484 N-ch JFET 

D1 -7 1 N4148 signal diode 

D8,9 1N60 germanium diode 

IC1 7805 5V regulator 

IC2 LM358 op-amp 

Miscellaneous 

PCB 65mm x 36mm; electret microphone ele¬ 
ment; 8-pin IC socket; 9V battery and battery 
clip. 

Receiver: 

Resistors 

All 1/4W, 5% unless otherwise stated: 

R1 680 ohm 

R2 22 ohm 

R3 4.7k 

R4 39k 

R5 3.9k 

R6 10k 

R7 Ik 

R8 220 ohm 

R9 4.7 ohm 

VR1 50k trimpot 

Capacitors 

Cl ,2,5,7 10OuF 16V electrolytic 

C3,4 luF 16V electrolytic 

C6 15nF polyester 

Semiconductors 

Ql BC549 NPN 

IC1 LM386 power amp 

ZD1 5.6V 400mW zener 

Miscellaneous 

PCB 36mm x 64m; photodiode with clear 
casing; 9V battery and battery clip, 4-16 ohm 
speaker; 8-pin IC socket. 

A kit of parts for this project is avail¬ 
able from: 

Oatley Electronics 
Phone (02) 9584 3563 
Postal address (mail orders): 

PO Box 89, Oatley NSW 2223. 

Prices: 

Both PCBs, all on-board components, photodi¬ 
ode, speaker, battery clips and high intensity LED 
$29. 

5mW/650nm visible laser diode and housing $30. 
IR laser diode and housing $20. 

Packing and postage charges $6. 

Copyright to this project is retained by Oatley 
Electronics. 


ELECTRONICS Australia, July 1997 


65 





Laser link communicator 


on the transmitter board to laser current for good corn- 
give the lowest quiescent munications. Remember, the 



The artwork for both PCBs, reproduced full scale for read¬ 
ers wanting to make their own. The design is copyright to 
Oatley Electronics. 


higher the laser current, the 
shorter will be its life. 

If you have an ammeter, 
connect it to measure the 
current taken by the trans¬ 
mitter board. Most of the 
current is taken by the laser, 
so adjust VR1 to give a total 
current consumption of no 
more than 45mA. 

Also, focus the laser so all 
of the beam is striking the 
photodiode. At close range, 
there’s probably no need to 
focus the beam. In fact, 
because of the high output 
power (5mW) of the laser 
diode, excellent results will 
be obtained over reasonably 
short distances (20 metres or 
so) with rough focusing and 
quiescent current adjust¬ 
ments. But the longer the dis¬ 
tance between the transmitter 
and the receiver, the more 
critical the adjustments. 

For example, for distances 
over 20 metres, you might 
have to put a piece of tube 
over the front of the photodi¬ 
ode to limit the ambient light 


falling on it. This diode is 
responsive to visible light, so 
a high ambient light could 
cause it to saturate. For very 
long distances, say a kilome¬ 
tre, you’ll probably need a 
parabolic reflector for the 
laser beam, to focus it direct¬ 
ly onto the photodiode. 

For short ranges (a metre 
or so), or for educational or 
testing purposes, you can use 
a conventional red LED. 
Adjust the quiescent current 
with VR1. The light output 
of a LED is not focused, and 
simply spreads everywhere, 
so a reflector might help the 
sensitivity. 

Warnings 

The laser diode in this 
project is a class 3B laser 
and you should attach a 
warning label to the trans¬ 
mitter. Labels will be sup¬ 
plied by Oatley Electronics. 

Remember that, as for any 
hazardous device, the owner 
of a laser is responsible for 
its proper use. ❖ 


NEW BOOKS 


Troubleshooting 

TROUBLESHOOTING & REPAIR¬ 
ING AUDIO EQUIPMENT, by 
Homer L. Davidson. Published by 
McGraw-Hill, 1996. Hard cover, 190 
x 240mm, 528 pages. ISBN 0-07- 
015755-3. RRP A$105. 

The good thing about this book is 
that it deals with actual products, and 
doesn’t rely on fictitious examples to 
show troubleshooting techniques. It is 
also a very practical book, based on 
the author’s extensive experience. 
Although claimed to suit a beginner, it 
does require a basic knowledge of 
electronics, particularly in reading a 
circuit diagram. 

There are 13 chapters, dealing with 
repairs on pocket-size cassette stereo 
players, compact stereo tape decks, 
‘boom-box’ players, AM/FM/MPX 
tuners, hifi amplifiers, automotive cas¬ 
sette players, turntables, compact disc 
players (automotive and conventional), 
telephone answering machines, speak¬ 
ers and high power car radios. It does 
not cover video equipment or any other 
electronic equipment, other than basic 
measuring instruments. 
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Each chapter has numerous photos of 
actual products, although being a US 
publication, some of the equipment is 
unlikely to be found in Australia. A lot 
of the equipment is the Radio Shack 
(Tandy) brand. There are also various 
diagrams showing an exploded view of 
a piece of equipment, presumably from 
manufacturer’s drawings. 

Manufacturer’s schematics are 
included, although these are scanned 
in from an original, making some dif¬ 
ficult to read. A nice feature is the use 
of subheadings such as ‘Will not eject 
cassette’. This means you can go to 
the chapter about the type of equip¬ 
ment you want to repair, look up a 
subheading that best describes the 
fault and get information. 

The review copy came from McGraw- 
Hill, PO Box 239, Roseville 2069. (P.P.) 

Filter circuits 

UNDERSTAND ELECTRONIC 
FILTERS, by Owen Bishop. 
Published by Butterworth- 
Heinemann, 1996. Soft covers, 210 x 
135mm, 198 pages. ISBN 0-7506- 
2628-3. RRP $45. 

An introduction to the operation of 
filter circuits, written by prolific and 
well-known technical author Owen 
Bishop — now resident in Australia, 


and a regular contributor to EA. As he 
explains in his introduction, this one 
has been written to explain what filters 
are, how they work and how to use 
them, and provides only enough maths 
to achieve that end. Hopefully after 
reading the book, a reader will then 
have gained enough understanding to 
tackle more advanced texts with assur¬ 
ance. It assumes a minimum of electri¬ 
cal and electronics theory, and a level 
of maths at about high school level. 

The first four chapters provide a lot of 
background material dealing with pas¬ 
sive devices, electrical signals, reac¬ 
tance and impedance, and phase con¬ 
cepts. The remaining six chapters then 
deal with first and second-order passive 
filters, transfer functions and the s- 
domain, active filters, state-variable fil¬ 
ters and finally digital filters. Each 
chapter includes ‘Keeping Up?’ and 
‘Test Yourself’ questions, and the 
answers to these appear in two of the 
three data appendices at the rear. The 
third provides some handy filter design 
program listings, in GWBASIC. 

The text is generally quite accessible, 
up to date and well supported by illus¬ 
trations. On the whole, it would make an 
excellent primer on filters. 

The review copy came from the 
author. (J.R.) <♦ 
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Mini Construction Project: 

LOW COST SMT 
SIX-SOUND MAKER 

Here’s another little project that is ideal for anyone wanting to get some ‘hands on’ practical 
experience with modern surface mount components and construction. Using only a handful of 
tiny parts, it’s a low cost module which can produce any of six ‘sound effects’, when coupled to 
a 6V battery and a speaker. This should make it very suitable as a learn-while-you-build pro¬ 
ject for schools and TAFE colleges. 


by JIM ROWE 

Surface-mount technology 
(SMT) is steadily shrinking 
electronic components, and 
changing the way they’re 
handled and the way they’re 
used to build up circuits. 
Undoubtedly SMT is the 
future of electronics, and that 
means that we all need to get 
experience with it. Even 
though SMT parts are basi¬ 
cally designed for automated 
assembly, there’s still going 
to be a need for manual ser¬ 
vicing. As SMT parts gradu¬ 
ally replace conventional 
leaded components, we’re 
also going to have to use 
them for building our ‘one 
off’ projects manually... 

But how do you get experi¬ 
ence with SMT, on a small 
scale and as an individual? 
Most SMT components are 
sold on large reels, intended 
to be loaded into the ‘pick and 
place’ machines which place 
them onto the PC boards 
before the automated solder¬ 
ing operation. Very few sup¬ 
pliers make surface-mount 
parts available in small quan¬ 
tities, for the hobbyist or indi¬ 
vidual technician. 

That’s where this little pro¬ 
ject comes in. It’s been delib¬ 
erately designed to give 
experience in manual han¬ 
dling and assembly of SMT 
components, and Lazer 
Installations, whose principal 
Anthony Moutopoulos 
developed the project, is also 
able to supply complete kits 
for it direct — at a very low 


price. This should make it 
very attractive as a ‘learn 
while you build’ project, for 
schools and TAFE colleges 
as well as individuals. 

Apart from the battery (a 
standard 9V, 216-type) and 
speaker, all of the compo¬ 
nents fit on a tiny PC board 
measuring only 39 x 20mm. 
It’s only slightly larger than 
a postage stamp. 

The quoted price for each 
kit is only $8.00 plus $2.00 
for packing and postage 
within Australia. This 
includes the speaker (but not 
the battery), and should be 
well within just about every¬ 
one’s budget. Full details of 
the kit’s availability are 
given in the parts list. 

How it works 

As you can see from the 
schematic, the circuit is espe¬ 
cially simple because it’s 
based on a dedicated ‘sound 
synthesiser’ chip, the 
AX3003 — also known as 
the ‘Rhino 6S’. This is a spe¬ 
cial chip that was originally 
custom-designed for Rhino 
Alarms, a manufacturer of 
car security systems. Since 
the AX3003 chip does all of 
the real work, the rest of the 
circuitry can be very 
straightforward. 

The AX3003 is a CMOS 
device which includes a 
clock oscillator and a ROM 
containing digital samples 
for six different sounds: a 
standard siren sound, a code 


alarm sound, a ‘ray gun’ 
sound, a ‘slot machine’ 
sound, a ‘smoke alarm’ 
sound and a ‘Euro-siren’ 
sound. There are two com¬ 
plementary outputs from the 
chip, which appear on pins 
11 and 12. 

The IC is powered from 
five volts, which is derived 
here from the 9V battery by a 


simple regulator circuit using 
series resistor R1 and 5.1V 
zener diode ZD1, with addi¬ 
tional filtering by 4.7uF 
capacitor Cl (a solid tanta¬ 
lum type). The voltage for 
the IC therefore remains 
close to 5V despite changes 
in the battery voltage. 

The oscillator circuitry 
inside the IC is enabled 



An excellent project for gaining ‘hands on 9 experience of 
surface-mount components — and the kit from Lazer 
Installations includes everything but the battery 
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LOW COST SMT SOUND MAKER 



A closeup of the assembled PCB, nearly twice actual 
size. Visible at lower left are the links used to select the 
sound effect. 


whenever any one of the 
pins 2 - 7 is joined to the 
positive rail. Each of these 
pins not only enables the 
oscillator, but programs a 
different sound. Hence we 
‘program’ the module to 
automatically play any one 
of its repertoire of sounds, 
simply by linking the appro¬ 
priate pin across to positive. 
This is done by means of 
one of the links A - F. 

The actual oscillator 
inside the chip uses pins 16, 
14 and 13, with its frequen¬ 
cy determined by resistors 
R2 and R3. 

As the output pins are not 
designed to drive a speaker 
directly, we use pin 11 here 
to drive Darlington power 
transistor Q1 via resistor R4. 
Q1 then drives the speaker, 
which can have an imped¬ 
ance between four and eight 
ohms. (The speaker included 
in the kit is of eight ohms.) 

Note that there’s no power 
switch; the unit is intended to 
be controlled by connecting 
or disconnecting the battery. 

In terms of circuit opera¬ 
tion, then, the project is very 
straightforward. The only 
difference is that in this case, 
all of the components we’re 
using are in very small sur¬ 
face mount packages. The IC 
package measures only about 
9.5mm long by 11mm wide 
(including ‘gull-wing’ 


leads), by about 2mm high 
— and that’s the largest com¬ 
ponent by far. The 
Darlington transistor mea¬ 
sures only about 6 x 7mm by 
1mm high, and the tantalum 
capacitor (Cl) 3 x 2.5 x 
1.5mm. The resistors are in 
the ‘1206’ SMD package, 
measuring a mere 3.0 x 
1.5mm in area and less than 
1mm high, and the zener 
diode is about the same size. 

You will almost certainly 
need a magnifying glass or 
similar, to help you in build¬ 
ing this project! Other handy 


tools to have available are a 
good pair of tweezers and a 
few toothpicks — along with 
a soldering iron fitted with a 
very fine pointed chisel bit 
(clean and well tinned), and 
of course some very fine- 
gauge resin core solder. 

Construction 

Firstly inspect the PCB 
board for any shorts or open 
circuits. Next make sure that 
you place all the components 
on a very clean clear area, so 
you can use the tweezers to 
pick and place them on the 


board as required. 

As an assembly hint, it is 
suggested that you use either 
‘BLU-TAK’ or double sided 
sticky tape to anchor the 
PCB on the assembly sur¬ 
face, while you’re adding the 
components. 

Be very careful to identify 
the various components, 
because they’re so small. 
The IC and Darlington tran¬ 
sistor are quite easy to identi¬ 
fy, with their larger packages 
and multiple pins. The zener 
diode is in a tiny cylindrical 
package, about 3mm long 
and a little over 1mm in 
diameter — but note that at 
one end, there’s a small ring 
of yellow paint to identify 
the positive end. This is also 
the case with the tantalum 
capacitor Cl, which like the 
zener must be installed the 
correct way around. 

Note too that the IC pack¬ 
age has a small dimple on the 
top near one end — very 
close to pin 1. This is the 
guide for orientating the IC 
correctly. The Darlington 
transistor has one ‘fat’ pin on 
one side and three smaller 
pins on the other, making its 
orientation easy to work out. 

The PCB overlay diagram 
shows which way around Cl, 
Zl, IC1 and Q1 are fitted to 
the board. 

Since the resistors are all 
in the same ‘1206’ packages, 
how can you tell them apart? 
It’s easy when you know the 
coding used in their mark¬ 
ings, which is basically the 
same as the colour code used 
for conventional leaded 
resistors, only in digits. 
Hence the lk resistor (Rl) is 
coded ‘102’, the 6.8k resistor 
(R4) is coded ‘682’ and so 
on. (See parts list). 

The actual 
assembly 

With the parts all identi¬ 
fied, the next step is to fit 
them to the board. This is a 
bit fiddly, because SMT 
parts are really not intended 
for manual assembly. But if 



onn o C,r f ui* f ° r sound ™ a ker is very simple, thanks to the functionality built into the AX 

3003 chip which contains digital samples of the various sound effects, in ROM. 
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PARTS LIST 

(All components except speaker in SMD form.) 

Resistors 

R1 Ik (‘102’) 

R2 470k (‘474’) 

R3 100k (‘104’) 

R4 6.8k (‘682’) 

Capacitors 

Cl 4.7uF 16VW tantalum (‘4.7-16’) 

Semiconductors 

Z1 5.1V zener (cylindrical glass body) 

Q1 FZT689 NPN Darlington (‘FZT689’) 

IC1 AX3003 1C (‘RHINO 6S‘) 

Miscellaneous 

PCB, 39 x 20mm, RCS code 4508s; 90mm speaker, 8 ohms imped¬ 
ance; 9V battery snap connector with leads; 9V 216-type battery (not 
included in kit). 

Note that complete kits (apart from the 9V battery) for this project 
are available from Lazer Installations, of PO Box 13, Little Bay 2036; 
phone (02) 9311 1500, or (018) 231 861. The cost is $8.00 per kit, 
plus $2.00 for packing and postage anywhere in Australia. Payment 
can be by cheque, cash or money order; however credit card orders 
can’t be accepted. 


you work carefully and fol¬ 
low the procedure to be 
described, it shouldn't pre¬ 
sent any problems. 

Before attempting to solder 
each part to the board, pre-tin 
each of the corresponding 
board pads, using your fine- 
pointed iron and very fine 
gauge solder (definitely not the 
kind you use for soldering gut¬ 
ters!). This should leave a very 
thin ‘cushion' of solder on 
each pad. Then move the com¬ 
ponent into position, with its 
ends or leads sitting on the 
pads, and hold it in place — 
using the end of a toothpick, or 
a fine pair of tweezers if you 
prefer. Finally, re-apply the tip 
of the soldering iron so that it 
contacts both one end of the 
component and its solder 
‘cushion’, whereupon the sol¬ 
der should reflow and fuse the 
two together. 

Initially, you only need to 
solder one end (the ‘easy’ 
end) of each of the smaller 
components in this way, to 
attach them to the board. The 
main thing is to ensure that 
the component doesn’t move 
out of its correct position, or 
stand on end like a ‘tomb¬ 
stone’, while the solder is in 
the liquid state. Of course you 
should also prevent it from 
moving until the solder solid¬ 
ifies, to ensure a good joint. 
Don’t exert too much pres¬ 
sure on the component, 
though — if it ends up 
stressed, it may very well fail. 

This procedure should be 
followed with all of the small¬ 
er parts, and is only modified 


slightly for the IC. With the 
latter you can solder say pin 1 
first, then check that all of the 
remaining pins are positioned 
squarely over their respective 
pads. Then you can solder 
pins 2-8 on the same side, if 
all seems OK. This will 
anchor the chip to the board 
quite firmly, allowing you to 
come back and solder the 
remaining pins after you’ve 
soldered the ‘other ends’ of 
the smaller parts. 

Much the same applies for 
Ql. Here you can solder the 
fat collector pin first, and the 
three smaller pins later. 

This ‘one end of all parts 
first’ approach has the 
advantage that you don't 
have to keep turning the PCB 
around all the time. It also 
ensures that each part can 


cool down from the first sol¬ 
dering, before it gets heated 
up again... 

Perhaps we should stress 
again here that you should 
take great care to fit the 
polarised parts (the IC, tran¬ 
sistor Ql, zener diode Z1 and 
tantalum capacitor Cl) to the 
board with the correct orien¬ 
tation, BEFORE soldering 
even one end to the board. 
These parts can be very hard 
to remove again without dam¬ 
aging them, if you discover 
later that you've installed 
them the wrong way around. 

Resoldering or ‘rework¬ 
ing’ of these SMT compo¬ 
nents is NOT recommend¬ 
ed — so your motto should 
be ‘MAKE SURE 
BEFORE YOU SOLDER’. 

Take special care when 


you're soldering the IC pins, 
because the chip can easily 
be damaged if you leave the 
iron on too long and it’s 
overheated. After soldering 
its pins (which are spaced at 
0.05” — half the spacing of 
conventional DIP pins), 
examine them very closely 
with a magnifying glass to 
ensure that you haven’t left 
any solder bridges. 

Finally, solder the red and 
black wires from the 9V bat¬ 
tery snap connector to the 
PCB, with the red wire going 
to the ‘+’ pad and the black 
wire to the ‘-’ pad. Similar 
short lengths of wire can be 
used to connect the speaker to 
the two pads in between the 
battery connections. 

Trying it out 

Your sound maker should 
now be complete, and it 
should only remain to fit a 
short wire link to the PCB in 
one of the six positions A - F, 
to select the sound you want. 
Then if you connect the bat¬ 
tery to the snap lead, you 
should be rewarded by hav¬ 
ing the speaker emit the 
appropriate sound. 

That’s all there is to it. To 
try out the various sounds, it’s 
merely a matter of discon¬ 
necting the battery, removing 
the selector link and refitting 
it in another position. Then 
connect the battery again, to 
hear the effect. 

You can actually fit links in 
all six positions, in which case 
the chip will automatically 
cycle through the six sounds in 
turn, over and over. It’s all 
good fun, and of course you’re 
getting good experience with 
surface-mount technology at 
the same time... 

By the way, kit supplier 
Lazer Installations is also 
able to supply SMT Starter 
Kits, containing 50 of each 
of 18 different SMT resistor 
or capacitor values (i.e., a 
total of 900 parts in each kit). 
The Resistor Starter Kit sells 
for $35, and the Capacitor 
Starter Kit for $85 — plus 
$3.00 in each case to cover 
packing and postage. The 
address information is shown 
in the parts list. ❖ 
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Above is the PCB overlay/wiring diagram for the sound 
maker, to guide you in assembling it. All components mount 
on the copper side of the board. At right is the PCB artwork, 
actual size for those who wish to etch their own. 
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This 1/3” 
black and white 
camera is so small, its 
simply amazing!! The PC board 
measures just 32 x 32mm and the camera 
protrudes from the board about 23mm. This 
camera allows mounting in extremely small 
places. To focus simply turn the lens, and 
the unit requires 12VDC +/-1V. If you are using 
an AC adaptor plug pack, use a regulated one, 
as too many volts or reverse polarity will damage the 
camera. It has a video output which can be connected to a 
monitor or video in, on your VCR or to a TV through a video modular. 

Cat. QC-3460 On/y SH 39.50 

Welle rPOTOOt CA SSOlDim IRON 

Portasol 
returns!! 

Portable 

soldering. The Weller 

Portasol uses butane gas lighter fuel m 

and is temperature adjustable (equivalent 10-60W). Fills in 20 seconds & 
has up to 90 mins continuous use fuel capacity. Supplied with cap. Use 
Jaycar gas - Cat. NA-1020 $5.95. Spare 2.4mm Tip - Cat. TS-1721 $19.95 

Cat. TS-1720 549.95 


July mil iffc bl IMS 1 ; 

CCD BOARD PANASONIC 1.9AH 12V 
SEALED LEAD ACID BATTERY 

PANASONIC No. LC-TA121R9PU. Another 
surplus stock purchase. These are used in 
certain phones, or can be used as a 
standard SLA battery for burglar alarms, lights etc. Its 
very easy to solder leads to the battery terminals. Size 
181(L) x 23(W) x 60(H)mm. To buy one of these as a 
replacement, it would cost arround $100. Cat. SB-2482 V 

Limited quantity These are Only $20 ea 

RED HOT halogen light sets 

20 WATT LARGE SIZE KIT Afear 




SUPPLY DEAL 



portasol 



SAVE ON CELLULAR RECORDABLE CD’S 






NI-MH 1200MAH 
24 hr. standby, 120 min. talktime. 
Cat SB-2564 

was $45 Save $io 
July $35 

PHILIPS FI 7-7 


Quality 
Mitsubishi 
brand. 

Cat. xc-4710 Was Si 6.00 

Now Si 2.95 each 
or 10 + $11.50 each 

Cat. SB-2590 

Was $69.95 Save $20 

July $49.95 
CAR SPEAKER] 

SPACERS _ 

These spacers are ideal if there simply is not enough room behind car 
panels to accommodate the speakers. The 6” are 25mm deep and the 6 
x 9” is 38mm deep. Both are black in colour. The 6” will fit the following 
Jaycar car speakers, CS-2258, CS-2262, and CS-2284 and most 6” car 
speakers. The 6 x 9” will fit the CS-2268 and CS-2290 and most 6 x9’ 
car speakers. 

FOR 6” SPEAKERS cat. ax-ssso $19.95 pr 
FOR 6x9” SPEAKERS cat ax- 3584 $23.95 pr 

12 VOLT 5MM HIGH 
BRIGHTNESS 
FLASHING LED 97 \ 

Ultrabright 300 mcd 5mm red 
LED, which is ideal for car alarm 
deterrent light. No dropping 
resistor needed. Specifications: *IV (mcd) 
at 9V - 300mcd *Power dissipation - 
200mW *DC forward current - 38-56mA 
•Reverse voltage - 0.5V 

Cat. ZD-1785 $1.75ea. 


Amazing 
surplus stock purchase. 
GME Electrophone 240V 
input 12VDC output at a 
huge 2.2 Amps. Unit is a 
desk top type, with 240V 
power lead (length 1.8mt.) 
and 12V lead (length 1.8mt.) 
terminated to a 2.5mm DC 
plug centre positive. Size 
130(L) x 90(W) x 65(H)mm. 

Cat. MP-3040 

These normally 
sell for $69.95 

Only $35 ea 

REMOTE ANGEL 
SELL* 


I 



Includes «20W lamp - 
51 mm dia. *Downlight 
holder (white) *Mains 
t’former, power lead 

Cat. sl-2750 Save S6.90 
Normally S34.8S Kit Only %27.95 

50 WATT LARGE SIZE KIT 

Includes *50W lamp - 51mm dia. *Downlight holder 
(white) «Mains transformer, power lead Cat. SL-2752 

Save S6.90 Normally S34.85 

Kit Only &27.9S 

20 WATT SMALL SIZE KIT 

Includes *20W lamp - —- — — ■ lS 

35mm dia *Downlight 
holder (white) »Mains 
transformer, power 
lead Cat. SL-2755 

Save $6.90 Norma ay $34.85 

Kit Only &27.9S 


FREE MAT 
WITH MOUSE! 

Buy our Super Mouse II 
at $19.95 and receive FREE a 
Jaycar Mouse Mat worth $4.95 
Cat. XM-5110/XM-5095 

Only $19.95 






The best 
remote See 97 
Cat PI 71. 

Cat. AR-1720 

Cat. Price 
$169.50 
Save $30 


RJ1 2 A/llIMI LEAD 

This connects from a US wall socket 
(or Oz/US adaptor) to a cordless 
phone or answering machine that is 
wall mounted. No more dangling 
cables!!! Length - 150mm - RJ12 
plug on each end. Cat. YT-6044 

ONLY $4.50 
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Don't pay $69 they are 
only $49 at Jaycar in July 
SAVE $20 7 


6.5MM STEREO 
PANEL SOCKETS 

Enclosed case, DPST switched, 
normally closed. Limited quantity' 

available. Cat. PS-0181 

Only $1.75 


Cat. ST-3100 
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JV110 VIFA 10” 
SUBWOOFER DEAL 

Woofer M26WR-10” 

Cat. CW-2118 $229.50 

Cabinet (no bafflel 
Cat. CS-2552 $ 149.00 

B affle Cat. cs-2556 $30.00 
Polvswitch RN-3472 $10^95 
Total $419.45 

Save $120.45 _ 

July Deal Only $299 

SCOOP PURCHASE - 2 LINE Mv 
16 CHARACTER LCD DISPLAY 

Not new - removed from 
poker machines to make 
way for more advanced 
technology. Guaranteed to 
work as a display but 
backlight will probably not 
work. If you want a backlit panel do not buy this unit. 

All decoder & drivers are on board. You can generate a 
full upper & lower case alphanumeric display as well as 
Japanese characters and symbols such as pi, sigma, 
omega etc. Note, we emphasize that the units are 
second hand & haVe been soldered to. They have been 
removed by professional technicians. 6 x 3mm (approx) 
character height. Overall display 28W x 72L x 4Hmm. 

Cat. ZD-1890 A Bargain At $9.95 
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MAIL ORDER FREECALL FOR PHONE ORDERS 1 800 022 888 



LCD " VERNIER " TYPE 
ENGINEERS CALIPERS 

Stainless steel, digital readout, 0 - 
150mm range. See 1997 Cat. page 


106 for details. 
Cat. TD-2082 


Only S99.9S 
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COMPUTER MICROPHONE 



Lightweight, with adjustable mic. boom. 
Weighs only 65 grams. See 1997 Cat. ^ 
page 160 for details. 

Cat. AA-2028 Only $19.95 


PA DRIVER AND HORN COMBO 
Attention PA Enthusiasts a 

We have purchased a quantity of 
Motorola KSN1142 piezo drivers 
together with the Sammi SH-350 
professional hom. If you require 
audience penetrating projection, 
together with huge power, this 
fantastic combo will compliment any 
two way speaker bin. ‘Horn type: 
exponential ‘Horn cut off:600Hz ‘ABS 
resin ‘Dispersion: 120x90° ‘Throat dia: 

24mm ‘318Wx198Hx211Dmm ‘Piezo power: 400WRMS 
•Freq resp: 1.8K to 20kHz. Three year warranty on driver. 

Last year if you purchased the 2 individually you would of 
paid $144 Cat. CT-1930 LIMITED QUANTITY AVAILABLE 

ONLY $89 SAVE $55 


TURN YOUR SURPLUS 
STOCK INTO CASH! 

Jaycar buys 

surplus/distress stock of 
most electronic products 
from components to built 
products. If you have 
marketable quantities of 
stock you need to clear 
contact Bruce Routley or 
Mark Ostro on 
Phone: 02 9743 5222 
Fax: 02 9743 2066 


POCKET SHIFTER 
MULTITOOL 

includ e? 


►Shifter with 18mm jaw 
opening ‘Phillips head screw 
driver ‘Slotted screwdriver ‘File 
•Canopener ‘Bottle opener 
•Knife ‘Supplied with holder 
and belt clip ‘Made in Taiwan. 
Cat. TH-1905 



Was $19.95 j ji 
July $14.95 Save $5.00 
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Mount heavy speakers, TV or 
a microwave on a wall with 
this bracket. Has adjustable 
depth from 375 to 570mm, wall bracket length 
is 420mm maximum width. Will handle 
31 kgs and colour is black. 

Cat. CW-2820 



SOLDERING 
IRON STANDS 

Cat. TS-1500 

Was $10.95 

July S7.95 Save 73. 

5V IN 110VAC OUT 
LOW POWER INVERTER 

As removed from equipment by 
competent professional 
techs. These potted 
units measuring 18mm 
widex 17mm high by 
24mm long will accept 
a 5VDC input to produce 
a high voltage (low current) 

AC display for fluorescent back 
lighting for electroluminescent panels 
etc.The 110V can be rectified & filtered 
(if necessary) for a low current high 
voltage 130VDC supply as well. Ideal 
for experimenters! Includes wiring 
diagram. NOTE: Second hand but 
guaranteed to work. Cat. MI-5010 

S3.95ea or 10 for $20 


12V WIND UP 
EXTENSION REEL 

The cable length is 4 metres. 

The reel has two cigarette 
lighter sockets for powering 
equipment. Current 10A. 

Cat. PP-2016 

Was $12.95 

July $8.95 

Save $4.00 
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ADD-ON REGULATOR KIT FOR 
12V BATTERY 
CHARGERS 

Refer: Electronics 
Australia July 1997. 

This simple kit 
converts a ‘bare 
bones’ automotive battery 
charger into a fully regulated^ 
charger that can be left 
connected to the battery CHARGER SrGfcfPS NOT INCLUDED 
indefinitely. Once the battery reaches a pre¬ 
determined voltage, the charger is switched on and 
off to maintain that value indefinately. Kit is supplied 
with PCB plus all specified electronic components. 

Cat. KA-1795 OlllY $22.95 



HEAVY DUTY 
CABLE CUTTERS 



6 SECTOR 
HOME BURGLAR 
ALARM 


8” long and cuts thick 
cable. Cat. TH-1898 

Was $14.95 Save $5 

July $9.95 
UNIVERSAL 
SCREW 
ASSORTMENT 


Save a fortune by buying our ALARM 
DEAL NO 1 using the Jaytech 4500 panel. 
Includes all the components needed to 
give you a quality basic home alarm 
system. All you need is a bit of labour and 
you have a reliable affordable alarm that 
offers you peace of mind. Please note, 
panel has blue facia. 

PROTECT YOUR HOME FOR UNDER 


5 Sector 
Alarm Deal 

This system includes the DSC 5 sector 
alarm panel with Austel Approved 
dialler. Connect it to an alarm company 
or it can phone you or your neighbours 
etc. 


Security Products 




This pack contains 20 
sizes of the most popular 
screws used in VCR's, CD 
players, amplifiers etc. 
Each screw has a head 
with a Pozidrive/Philips 
driver slot. 10 pieces of 
each screw provided. 

200 pieces in all. 

Cat. HP-0102 

Was $12.95 
July $7.95 
Save $5.00 

HP 





INCLUDES: NORMAL PRICE 

1 x DSC 5 zone alarm/dialler $285.00 
3 x Bellmate 100 PIRs $119.85 

1 x mains 3 wire power supply $24.95 


INCLUDES: N OBMA LEBEE 

1x6 sector Jaytech panel $109.50 

2 x Micron pulse count PIRs $59.90 

1 x mains power supply $21.50 

2 x reed/magnet switches $11.50 

1 x siren hom $25.95 

2 x deterrent stickers $4.00 

50 m of 4 core alarm cable $28.00 

NORMALLY PAY $26Q.,3§ 

Cat. LA-5450 $199 


1 x 6.5Ah backup battery 

2 x reed/magnet switches 
1 x strobe 

1 x metal siren cover 
1 x siren hom 

1 x internal siren 

2 x deterrent stickers 

100 m of 6 core alarm cable 
NORMALLY PAY 

Cat. LA-5460 


$43.50 

$11.50 

$19.95 

$29.95 

$25.95 

$19.95 

$4.00 

$88,Q0 

$672.60 




Only $599 


DIGITAL SNOOZE ALARM 
CLOCK 

This alarm 
clock will 
mount on 
a wall! It 
will also 
stand up 
by itself on 
a table. It 
features 

large digits, snooze feature, it illuminates 
at the touch of a button and is 12 or 24 
hour format. 

Bracket supplied with double sided tape 
for mounting on wall, window, car etc etc. 

Cat. XC-0226 Was $19.95 

July $14.95 Save $5 

RCA SOCKET 
MOUNTING KIT 

This kit allows you to 
mount and insulate 
RCA sockets in a 
metal panel. The RCA^ 
sockets suited are 
single hole types 
PS0256/7 and PS0258 gold. As used in 
many audio kits. Pkt 10 plastic grommets 
and fibre washers. 

Cat. HP-1180 Pkt 10 $2.95 





































































































MAIL ORDER - FREECALL FOR PHONE ORDERS 1800 022 888 


Equator Car Alarms See cat for full details 

EQUATOR LA-8902 

Pea* 1 = Buy the alarm at $169 and pay only $10 extra for the siren. 
(Siren LA-8908) Total Si 79.00 Save $15.95 
Peal- 2: Buy the alarm at $169 and pay only $30 extra for the 
battery back up siren (Siren LA-8910). 

Total $199.00 Save $29.95 

Peal 3: Buy the alarm and battery back up siren and 4 door central 
door locking for $269 and save $48 

ALARM: $169.00 SIREN: $60.00 LOCKING: $89.00 Normally $318 
Total $269 Save $48 

EQUATOR LA-8905 

Pe al 1: Buy the alarm at $229 and pay only $10 extra for the siren. 
(Siren LA-8908) Total $239.00 Save $15.95 
Pe al 2: Buy the alarm at $229 and pay only $30 extra for the 
battery back up siren (Siren LA-8910). 

Total $259.00 Save $29.95 i 

Peal 3: Buy the alarm and back up battery siren and 4 door \ 

central door locking for only $329 and save $49. v 

ALARM LA-8905: $229 SIREN LA-8910: $60 LOCKING LR-8830: $89 

Normally $378 Total $329 Save $49 


Car Alarm 

Features learning remotes: 

See 1997 catalogue page 73. 
Deal 1: Buy the alarm at 
$139.50 and pay only $10 extra 
for the siren. (LA-8908) 

Total $149.50 Save $15.95 
Peal 2: Buy the alarm at 
$139.50 and pay only $30 extra 
for the battery back up siren. 
Total $169.50 Save $29.95 
Peal 3: Buy the alarm and 
battery back up siren and 4 door 
central door locking for only 
$249 and save $39.50. 

ALARM $139.50 LA-8912 A 

SIREN $60.00 LA-8910 | 

LOCKING $89.00 LR-8830 V 

Normally $288.50 1 

$249 and save $39.50 


LA-8908 LA-8910 


LA-8908 LA-8910 


40 PIECE 
TOOL KIT 

See 1997 Cat. 

P99 for full list, j 
Cat. TD-2100 

Was $24.95 I 

July $19.95 | 

Save $5.00 


See 1996 Catalogue page 47 for full details. 
NORMALLY 

Speaker kit cat. cs-2sso $1,199 Pr 
Cabinets cat. cs-2ss2 


$378 Pr 
$1577 Pr 


10 PC SCREW 


SAVE S20 ON 
"HEARTFIT" 


from Leo Sim pson - Silicon Chip on jvi op’s 


"This speaker really performs, with prodigious power handling and beautiful 
bass down to below 30Hz. But as well as power handling and extended bass 
response, the system is very satisfying in its handling of all types of music with 
a smooth midrange and very dean treble reproduction.” 


DRIVER SET 

Supplied in case - includes 
4 Phillips and 6 slotted 
screwdrivers.Cat. TD-2015 

Was $19.95 Save $5 


SPEAKER GRILL 

Black in iSfl 

Size 1.5 x 1M. Cat. CF-2752 

Normally SI6.50 

July SI2.SO 

Save 54. OO 


The “Full House” Power 
Driver Bit Set New 

^All the weirdo driver bits 
one go!! -The set ^ |M || 
consists ol 32. of MR;J • 
the driver bits 

that you don’t KrHT* 9 E# 'frp ' f 
normally see. Yoi^fl&r ' * $ i 

don't get any slotted^^^^^H^^^P ,/ 
Phillips or Posidrive bits. 

You do get: *4xTri - wing, size^^^ A zL 
■\ 1,2,3, and 4 *9 x Torx (tamperproof), 0 
v size T8, T10, T15, T20, T25, T27, T30 ff 
9 and T35 *4 x Pin ^^ ^ ^ ^^ 

sss* 

k j andIO *6 x In - Hex (alien), ‘metric, size 2,2.5,3,4,5 
and 6 *6 x In - Hex (alien), Imperial size 5/64", 3/32", 

I 7/64 ”, 1/8", 9/64" and 5/32” «3 x Torque Set, size 8,9 
and 10. With this you get a hex driver with magnetic 
retainer, all in a nifty plasticy - rubber holder that is 
smaller than a deck of cards! (67 x 45 x 30mm). you will 
never get stopped by a wacko, screw ever again!! 

Cat. td-2035 Was $29.95 Save 
$ 8*00 

NEW LOW PRICE $21.95 


High performance heart 
rate monitor. See 1997 
Cat. page 178 for full 
deails. Cat. QM-7240 

Was S99.95 
July S79.95 
Save S20 


REF: EA JUNE 1997 

Dial a remote computer and retrieve files. Can also be 
used to turn on mains appliances. Kit is complete with 
modem-style case, front panel label, PCB, transformer 
plus all electronic components. Software available 
from the Electronics Aust. bulletin board. 


Cover PA bins 
& car subs. 

Black in colour. Size 1 xl .8m. 


| CELLULAR PHONE / VIDEO CAMERA/ 12V/ 240V/ 
! AAA / AA / NI-CAD / NI-MH BATT. DISCHARGER / 
DEEP CONDITIONER CHARGER 

I Supplied with 

charging plate for MwM 
Motorola Microtac 
battery. Adaptors for^Hffl 
other batteries 
available at extra 
costs. See list. See 97 ™ 

Cat. on page 77 for full details. 


•Sharp, Hitachi, Sony Cat MB-3565 
•Panasonic, Canon, JVC Cat MB-3566 


AA / AAA BATTERY ADAPTORS: 


•AA x 6 Cat MB-3570 
•AAA x 6 Cat MB-3572 

ALL ADAPTORS 
$12.95 each 


ETHERNET LAI 

Cat. XC-4650 

Cat. Price $69.95 
Save $15.00 


RS232 MINI 
PATCH BOX 

Make custom 
interface. D25 
male/female. 

Cat. PA-0880 i 

Was $6.95 JHP 

July $4.95 


ADAPT ORS FOR OTHER BATTERIES' 


CHARGER INCLUDES 


'Motorola Microtac: Supplied with charger 


•Power supply (240V to 12VDC 1A) 
•Cigarette lighter lead. 

•Motorola Microtac adaptor. 

CHARGER Cat. MB-3550 


•Motorola 8000/9000/9800 7.2V Cat MB-3555 *NEC 
P3/P300 6.0V Cat MB-3556 *NEC 
P388/P4/P6/P400/P600/P601 Cat MB-3574 •Ericsson 
237/337 6.0V Cat MB-3557 •Ericsson 197/198/172/818 
Cat MB-3576 *0ki 700 6.0V Cat MB-3558 •Nokia 2110 
6.0V Cat MB-3559 *Nokia 101/121 Cat MB-3560 


IAYCAR E 
IAYCAR E 


AYCAR E 


CAR ALARM DEALS - AMERICAN LEGEND / EQUATOR 


BOTH INCLUDE BONUS TYRE PRESSURE GUAGE 


“JAYBOND” SPEAKER 
DAMPENING MATERIAL 

White one side, 
grey the other. SizeS^ 
700mm x 1m. 

Cat. AX-3690 

$6.95 ~ 
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Video Came Console 
Hand Held Came 
Computer Sound Card 


_ WAIT 

The “AURA INTERACTOR” is a device that 
you strap to your body to give an extra 
dimension to listening to Hi Fi, watching a 
k . video, experiencing a computer simulation 
, or game or playing a video game etc. What 

i is this extra dimension? You strap this thing on you and experience - through your body - the 
\ punches and kicks from martial arts games, explosions and subsonic roar through home 
l cinema or TV games, tackles, slam dunks etc. The heart of the system is a substantial 
1 electromagnetic transducer which is like a speaker but without a cone (see box). The 
I transducer is mounted inside a rigid plastic enclosure which straps on to you just like a back 
I pack. A lead from the back pack connects to a filter/amplifier. 

The filter/amp then connects to yf^ur program source which could be: 

• TV or VCR 

• Laser Disc Player 

• CD Player 
•¥ra8&man :&:m- 

wmmr In fact any audio sourca^Pch you 
^ know has some low frequency information. 

_ The special amp not only filters out extraneous audio, a 
frequency shifter will divide the frequency of the bass signals by four to intensify 
the effects of the pulsations. The amp is rated at 21 watts RMS which might not 
sound like much but has a 70 watt peak rating which is more meaningful as it only 
operates when it needs to! 

A comprehensive range of adaptor leads and plugs are supplied which includes 
specific adaptors for: 

• Super Nintendo «Sega Genesis I -Sega Genesis II 

• Some Computer sound Cards •Walkmans 

• Many other amplifiers, video players etc. 

Other standard (ie. part of Jaycars range) plug adaptors and leads will almost 
guarantee compatibility with your source material. A substantial 30VA power 
supply is also included. 




- 

Not only is the AuSBtSctSn?' 

\ wonderful opportunity to gtf lom ^ St0Ck bu V a 

transducers at a baraain ^ • SOme subs °nic 
new one channel Sffi* ge, a brand- 

watts RMS into 4 ohms Thil dellver about 20 
k tb ot can be usX * ake a"* h3S Special «*« 

'nto a subwoofer ™ '* 

W . a ™PMer. They can 

, m Not only thafa ma^ 3 ^ ° f Cours 'lC 

Ksr.t svsr 25A 



trahs^" 

w* 3 _ ecTROMACI*® 1 , oW frequency 4 

™ E n it is the device that delivers ^ give yo u the 





US piav.- - - (Trie niaoS sta Y s ® ere aware that -- 

- tksxs&s jasssi. .0— - -—* 

such devices exist b the atres. Such ' enthusiasts. wonderful 

I if you want to e * pe ‘ orne transducers at a r ^ S Q|1 ^eir own anyway! 

l opportunity to 9' ould cost well ove foo t pounds per watt 

H whole ur "'. bb w the Subsonic Actuat • .Nominal force. ■ hms 

/l specifications for th nic co il impedance. 

fi -Operating pounds 

•Dimensions. ^ v 


The AURA INTERACTOR was a fairly good 
seller in the USA but was just too expensive 
out here at around $269 retail. This made it^ 
an accessory that cost more than the 
games it operated from. Once again 
Jaycar has made a massive scoop 
purchase of an entire shipment. The 
goods are brand new and guaranteed 
free of defects of any kind for three 
months after the date of sale. 

Our fabulous distress stock buy enables 
you to secure one of these units for the very modest price of 
$49.95! we only have a limited number of these so be early! 



Cat. xc -1000 


•Voice < 

►Weight: 1 -5kgs 

CONTACT US FOR BULK 
QUANTITY PRICING! 




Supplied with a complete 
set of leads and adaptors 
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JAYC 


JAYC 
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HEAD OFFICE 

8-10 LEEDS ST RHODES 2138 1 
PHONE: (02) 9743 5222 
FAX: (02)9743 2066 


POST & PACKING $10 to 


"'“ft WHOLESALE 

PHONE: (02) 9743 5222 
ORDERS: 1800 620169 
FAX: (02)9743 3070 


MAILORDERS FREE POST TO: 

Reply Paid 72. Jaycar Mail Orders. P0 Box 185 Concord 
NSW 2137 FREE CALL FOR ORDERS: 1800 022 888 
ENQUIRY HOTLINE: (02) 9743 6144 FAX: (02) 9743 2066 




ROAD FREIGHT ANYWHERE IN AUST (up to 20kg) $14.00 


ADELAIDE SA 
BURANDA QLD 
CANBERRA ACT 
MELBOURNE CITY 
COBURG VIC 
f SPRINGVALE VIC 


► 194 Wright St (Cnr. Selby St) •Ph:(08) 8231 7355 -Fax 
(08)8231 7314 •Mon/Fri 9-5.30 *Fri 9-8.30 •Sat:9-4 

• 144 Logan Rd •Ph:(07) 3393 0777 *Fax:(07) 3393 0045 
•Mon/Fri:9-5.30 •Thurs:9-8.30 •Sat:9-4 

•Shop 2.11-13 Kembla St. Fyshwick •Ph:(06) 2391801 

•Fax:(06) 2391821 • Mon/Fri 9-5.30 *Sat:9-4 

•Shop 2 45 ABeckett St*Ph:(03) 9663 2030*Fax:96631198 

• Mon/Fri 8.30-5.30 •Fri:8.30-8.30 •Sat:9-4 •Sun:10-4 
•266 Sydney Rd *Ph:(03)9384 1811 •Fax:(03) 9384 0061 
•Mon/Fri.9-5.30pm •Fri:9-8.30 •Sat:9-4 

•887-889 Springvale Rd Mulgrave. Nr Cnr. Dandenong Rd 
•Ph:(03) 9547 1022 •Fax:(03) 9547 1046 
•Mon/Fri:8.30-5.30 •Fri:8.30-8.30 •Sat.9-4 •Sun:10-4 

• 140 Campbell St. Hobart •Ph: (03) 62311 5877 
•Fax:(03)6231 5876«Mon/Thur:9-5.30*Fri:9-8.30*Sat:9-4 

-HRRKH9S 


SYDNEY CITY 
BANKSTOWN 
GORE HILL 
PARRAMATTA 
PENRITH 
RHODES 
NEWCASTLE 
PERTH 


IhlB^BKIBi j j« !tl«| jaycar m®M VM mam 


-129 York St •Ph:(02) 9267 1614 •Fax:(02) 9267 1951 

► Mon/Fri 8.30-6 •Thurs:8.30-8.30 •Sat:9-4 •Sun:10-4. 

►363 Hume Hwy Cnr Meredith•Ph:(02) 9709 2822•Fax (02)9709 
2007 •Mon/Fri 9-5 30 •Thurs:9-8.30 *Sat:9-4 • Sun 10-4 

► 188 Pacitic Hwy Cnr. Bellevue Ave •Ph:(02) 94394799«Fax: 
(02)9439 4895 # Mon/Fri:9-5.30*Thurs:8.30 # Sat:9 : 4«Sun:10-4 

►355 Church St (Cnr Victoria Rd) «Ph: (02)9683 3377 •Fax.(02] 
9683 3628 • Mon/Fri:9-5.30 •Thurs:9-8.30 •Sat:9-4 *Sun:10-4 

► 199 High St •Ph:(047) 21 8337 •Fax:(047) 21 8935 
• Mon/Fri:9-5.30 •Thurs 9-8 30 •Sat.9-4 •Sun:10-4 
►8-10 Leeds St *Ph.(02) 9743 5222 •Fax.(02) 9743 2066 
•Mon/Fri:9-5.30 


Nl 
Nl 
Nl 

ELECTRONI 

Cl CfTTRONI 


•Fax:{09) 328 8982 »Mon/ 


idge •Ph:(09) 328 8252 
/Fri:9-5.30 •Thurs:9-7.00 •Sat:9-4 















































































Construction project: 

MODULATOR/MIXER 
FOR SECURITY CAMERAS 

Imagine. You are sitting at home watching television late one night, when you hear some strange 
noises coming from outside. You lean over and press a button on your TV’s remote control, and 
up pops a view of the driveway. You press another button, and you can now see clear around the 
side of the house. One last command from the remote gives you a view of the back garden, with 
a possum escaping over the back fence. Aren’t you glad you built this project? 
by GRAHAM CATTLEY 


There’s no doubt that video surveil¬ 
lance systems add peace of mind to any 
household, and with the recent fall in the 
cost of miniature camera modules, such 
a system is not out of the question for 
even a modest home security system. 

This project uses a simple modula¬ 
tor/mixer unit to combine the signal 
from a miniature video camera with the 
RF signal coming in from the television 
antenna. This results in the camera’s 
signal appearing as a extra UHF ‘sta¬ 
tion’, along with the other television sta¬ 
tions. So you can then tune into the cam¬ 
era’s signal using your normal televi¬ 
sion receiver — just by flipping to the 
camera’s own channel. An added 
advantage of this system is that a num¬ 
ber of cameras (each with their own 
mixer unit) can be added at any time, 
each tuned to its own separate channel. 
So UHF channel 42 could be watching 
the front door, while channel 48 might 
be monitoring the driveway. 

The main advantage of this system is 
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that it eliminates the need for any extra 
cabling around the house, as the video 
is fed in through the existing antenna 
feed line. And because it doesn’t need 
any extra equipment to receive the sig¬ 
nal, installation of the system is simple 
and cheap. 

A surveillance system of this type 
lends itself well to smaller apartment 
blocks, or groups of units that share a 
common television antenna system. By 
installing the mixer in series with the 
antenna, the video from the camera will 
be available to all of the separate units 
as another channel on their television. 
So a common parking area or garden 
could be monitored 24 hours a day, and 
any resident in the group could tune in 
and check at any time. 

As this system will support a number 
of cameras, each tuned to a different 
channel, the mixer has been designed so 
that extra mixers (one for each camera) 
can be ‘daisy chained’ into the antenna 
lead at any time. 


With a little ingenuity, an advanced 
security monitoring system could be 
devised with PIR sensors mounted next 
to each camera. With these sensors 
wired to a remote control unit, any 
movement in a particular sector would 
automatically switch the TV or VCR to 
that channel to monitor the event. In a 
dedicated system such as this, up to 10 
cameras could be accommodated. 

The circuit 

A quick look at the circuit shows that 
almost all of the work is done inside the 
mixer/modulator module. This module 
accepts the 1V p-p video signal from the 
camera, and translates it up into the 
UHF band, with the carrier frequency 
adjustable over the UHF 28 - 40 channel 
range. This signal is then mixed with the 
RF signal coming in from the television 
antenna, and the resulting mixed signal 
is then fed down the existing antenna 
wiring to the television receiver. The 
mixer module can also provide a 7dB 
boost, which amplifies the incoming RF 
signal from the antenna, and can help 
overcome any losses in the system. This 
may not be needed in some cases, and so 
it can be switched in or out by a toggle 
switch on the front panel. 

Another useful feature built in to the 
module is a test pattern that can help 
when setting up the system. This can 
confirm that the module is working cor¬ 
rectly, and comes in handy when setting 
up the system — particularly when sev¬ 
eral units are used. The test pattern is 
enabled by a small slide switch on the 
front face of the unit, and when activat¬ 
ed it produces a pair of white bands 
down a black screen on the television. 

The rest of the circuit consists of a pair 
of power supplies, one to supply 5 V to the 
mixer and the other to power the camera. 








This shot shows how 
the board is support¬ 
ed by the mixer when 
installed inside the 
case. Note that the 
two power sockets are 
wired in parallel, so 
that a short jumper 
cable can be used to 
supply power to 
another unit. 



This second supply is adjustable from 5V 
up to 12V, so that different camera volt¬ 
ages can be accommodated. Voltage 
selection is provided by VR1 and Rl, 
while Cl to C4 prevent the regulators 
from breaking into high frequency oscil¬ 
lation. SW1 supplies power to the booster 
amplifier inside the module, and R2 ter¬ 
minates the incoming video signal from 
the camera to prevent reflections in the 
cable, and to provide the correct video 
input level of IV p-p. 

Construction 

Construction of the Modulator/Mixer 
is quite straightforward, with the bulk of 
the work in drilling the required holes in 
the case. If you are buying a kit with a 
pre-punched front panel, this may have 
been done for you; if not, you will need 
to use a photocopy of the front panel art¬ 
work as a guide. 

Be careful when drilling the five holes 
for the mixer module, as these will need 
to match up exactly with the plugs, sock¬ 
ets and switches once the unit is assem¬ 
bled. The best method is to drill the holes 
too small, and carefully enlarge them with 
a tapered reamer or rat-tail file — contin¬ 
ually checking hole size and position with 
the module as you go. 

Try not to make the holes for the RF in 
and RF out sockets any bigger than nec¬ 
essary, as this will prevent the module 
from turning on its mounting screw and 
perhaps working loose. Also, don’t forget 
to drill two holes at the end of the box for 
the 2.1mm DC power connectors. These 
should be drilled low enough so that the 
sockets don’t foul against the other com¬ 
ponents when the unit is assembled. 

All of the components mount on a small 
(77 x 35mm) PC board, and it is best to 
start by installing the eight PCB terminal 


pins before moving on to the resistors and 
capacitors and the two regulators. The 
mixer module should be mounted last, as 
it makes the PC board hard to handle. 
Make sure that you solder the mixer’s four 
mounting lugs to the board, as these are 
used to support the board once everything 
is mounted in the case. 

Mount the 5-pin DIN and RCA sockets 
along with the Boost toggle switch in the 
front of the case, but don’t mount the two 
power sockets yet as these will need to be 
wired together first. These two sockets are 
connected in parallel, and one of them is 
used to supply power from the plugpack to 
the circuit. The other socket is used as a 
power output, which can be used to pro¬ 
vide power to any other units daisy- 
chained onto the first. (If you only need 
one camera, and don’t intend to add any 
extra modules, you can do away with one 
of these DC power sockets altogether.) 

Solder a pair of lOOmm-long wires to 


the sockets, and mount them in the case. 
Next, tin both ends of a pair of 30mm 
wires, and solder them to the Boost 
switch pins on the board. The 
PCB/module assembly can now be 
secured to the lid of the box, and held in 
place with a self-tapping screw through 
the hole between the two RF sockets. 

You should now be able to solder the 
free ends of the Boost leads to the 
switch, and make the power connection 
to the edge of the board. The DIN sock¬ 
et can now be connected to the four PC 
pins below the mixer module, using a 
90mm length of four-way ribbon cable. 
You can wire the DIN socket any way 
you like, but be sure to make a note of 
the connections because you will need 
to know them when it comes to wiring 
the DIN plug onto the end of the camera 
cable. The audio socket is simply wired 
across the ‘Audio in’ pin and ground on 
the DIN socket. 


The heart of this circuit 
is a mixer/modulator 
module that translates 
the incoming video sig¬ 
nal up into the UHF 
band and mixes it with 
the TV signal coming in 
from the antenna. 
REG1 supplies 5V to 
the module, while 
REG2 supplies 5-12V 
to the camera. 



12-15 V 
DC 


ELECTRONICS Australia, July 1997 


75 










































MODULATOR/MIXER FOR SECURITY CAMERAS 


Double check your wiring, especial¬ 
ly around the DIN socket (a mistake 
here could damage the camera), and 
also check that the top of the regulator 
REG1 doesn’t hit the back of the Boost 
toggle switch. 

Camera cable 

The camera is connected to the mixer 
by a suitable length of shielded cable. 
For short to medium runs this can be 
twin-core audio screened cable, which 
will allow you to run the camera power 
up one of the lines and the video back 
down the other, with the earth connec¬ 
tion made via the shield. This is proba¬ 
bly the cheapest and easiest approach, 
and will serve in most installations. For 
long runs, you may need to use 75-ohm 
coax to prevent reflections and ghosting, 
and thus need to run a separate line out 
to power the camera. 

Assuming that you are using the twin 
core screened cable though, connect one 
end to the camera (using the appropriate 
connector), and terminate the other end 
in a 5-pin DIN plug, making sure that 
the video, power and earth connections 
match the wiring in the socket. 

Testing 

The mixer module itself can be tested 
by simply unplugging the antenna lead 
from the back of the television and plug- 


PARTS LIST 

Resistors 

R1 220 ohms 

R2 75 ohms 

VR1 500 ohm mini trimpot 

Capacitors 

Cl,2,3,4 0.1 uF monolithic 

Semiconductors 

D1 1N4001 power diode 

Miscellaneous 

Modulator/mixer module; PCB measuring 77 x 
35mm, and coded 97sm07; 5-pin panel mount 
DIN socket; Panel mount RCA 
socket; 2 x 2.1mm panel mount DC sockets; 

45 x 130 x 65mm plastic box, hookup wire, 
nuts, bolts etc. 

The mixer module for this project is avail¬ 
able from Allthings Sales and Services for 
$30 (less for quantity) plus $3.50 for pack¬ 
ing and postage. Their address is: 

Allthings Sales and Services, PO Box 25 
Westminster, WA 6061. Phone (09) 349 
9413, or fax (09) 344 5905. 

ging it into the ‘RF in’ socket on the 
box. The television is then connected to 
the ‘RF out’ socket using a male to 
female antenna lead (these are often 
sold as antenna extension leads). 

With the video camera unplugged , 
connect a 12-15V DC plugpack, and 
switch the ‘Test pattern/Video’ switch 
to the test pattern position. If you now 
tune the television around UHF channel 
28 to 40, you should be able to pick up 
the mixer’s test pattern of a pair of 
bright white stripes down the screen. 



Above is the front panel 
for the mixer, which 
should be used as a 
guide in drilling the 
front panel. At right is 
the full-sized artwork 
for the PCB. 
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When installing the mixer module you 
may need to enlarge the four mount¬ 
ing holes to 2mm in order to accomo¬ 
date its mounting tabs. 


Now tune the set to a channel clear of 
existing TV transmissions, and carefully 
adjust the small trimmer accessible 
through the hole in the front panel until 
the test pattern is received clearly. You 
should now be able to receive all your 
normal TV stations as as before, as well 
as this new ‘video’ channel. 

You can now plug in the camera and 
move the switch from ‘Test pattern’ to 
‘Video’, and (if you’ve wired every¬ 
thing up correctly) the camera’s output 
will be displayed on screen. 

As far as installation is concerned, that 
will largely depend on the application and 
location of the system, but there are a cou¬ 
ple of points to keep in mind. Firstly, the 
mixer isn’t waterproof, and so should be 
mounted up and out of the way of any 
rain or harsh weather. Somewhere in the 
attic or loft close to where the antenna 
line comes in would be ideal. 

Secondly, the main antenna feed should 
be broken, and the free ends fitted with a 
Belling-Lee (standard 75 ohm coax) plug 
on the antenna end, and a matching sock¬ 
et fitted to the line heading off to the TV. 
The mixer module can then be inserted in 
line, and even removed at a later date if 
required, with the old antenna line simply 
plugged back together. 

One last point — don’t forget that 
most mini video cameras are quite 
sensitive to infra-red light. With suit¬ 
able IR illumination, it is possible to 
monitor an area in what seems to be 
total darkness. ❖ 





































SHORTWAVE 

LISTENING 


with Arthur Cushen, MBE 



BBC audience increases to 143 million 


The BBC Audience Research Unit has 
recently updated its survey of listeners 
worldwide and there has been a substantial 
increase in the numbers. It is now estimated 
that 143 million listeners tune to the BBC at 
least once a week. 

The figures were released by Dr Graham 
Mitten, Head of the Audience Research 
Unit in London, and included some recent 
audience surveys for countries such as 
Nigeria. Some of these countries have been 
difficult to count in the past, though they 
have a substantial BBC audience. This also is 
the case with many West African countries, 
which have allowed the BBC to install a 
relay of their programme, generally on FM. 
This means that the BBC is reaching a 
greater audience through local reception. 

The new figure shows the BBC to have 
the largest radio audience of any station and 
is an important benchmark, as it is the num¬ 
ber against which all other international 
broadcasters can compare their own audi¬ 
ences. There has been an increase of three 
million listeners in the past year. 

Dr Mitten says that the ideal situation 
would be to survey the audience each year. 
But this is not possible, so some of the fig¬ 
ures are based on earlier surveys. The coun¬ 


tries where the largest audiences are found 
include Nigeria, Pakistan, India, Bangladesh 
and Russia, and these countries are 
researched more often than others. 

The increase due to the BBC establishing 
AM and FM relay points of their programme 
covered most of West Africa, but the boost 
in the audience on FM is only in the popu¬ 
lated areas. It is on AM that they get a wider 
coverage and an increased audience. 

The survey shows that well over 100 million 
of the audience listening to London do so via 
shortwave, with the other 43 million receiving 
the signals through local radio services. There 
is a sizeable proportion listening to BBC medi- 
umwave coverage in the Middle East, while 
there is a slowly increasing number who are 
tuned to an FM outlet. Dr Mitten concluded 
that shortwave is still the most single important 
means of listening to the BBC. 

New stations 

The Mauritius Government is making 
arrangements with Luxembourg to fund a 
new shortwave transmitter on this Indian 
Ocean island. Many years ago Mauritius was 
often heard on shortwave, but the service 
was closed. Now the Government has a new 
view of shortwave broadcasting and plans to 


use the facility to boost tourism and eco¬ 
nomic development — particularly with the 
country's neighbours in East Africa. 

The plan is to install a lOOkW transmitter 
and this will be installed in the northern part of 
the island. Two frequencies have been allocat¬ 
ed, 4855 and 9710kHz. Once the 
Luxembourg Government has agreed to fund 
this aid project, the transmitter will be ordered 
and operation should commence later this 
year. So we can look forward once again to 
hearing Mauritius on the shortwave bands. 

In the United States the increasing number 
of shortwave stations has been noted and the 
latest is a new broadcaster to be located at 
Macon, Georgia. A construction permit has 
been granted and the station expects to com¬ 
mence operation in January 1998. The trans¬ 
mitter will be of 50kW and it is being built by 
its owner. Application has been made for the 
use of 11,910kHz for broadcasting. The anten¬ 
na will be rotatable and the transmitter and 
studios are at 300 Poplar Street, Macon, 
Georgia. The station will air primarily religious 
broadcasts from 0000-1200UTC. 

Maldives back on air 

The Voice of the Maldives is soon to 
return to shortwave, probably later this year. 
The station's mediumwave transmitter in 
the city of Male can provide reliable recep¬ 
tion to listeners in the southern part of the 
country. Australia, which has donated much 
of the other Maldives equipment, has 
agreed to provide a shortwave transmitter 
and the President of the Maldives is to visit 
Australia for the handing over of the trans¬ 
mitter. It is expected that the transmitter will 
use a frequency in the 60-metre band and 
will have a power of 1500W. ❖ 


AROUND THE WORLD 


ALBANIA: Radio Tarana's new schedule shows broadcasts to Europe 
0145-0200 on 6115 and 7160kHz; 1845-1900 on 7270 and 9570kHz; 
and to the USA 0230-0300 on 6140 and 7160kHz and 2100-2130 on 
7110 and 9510kHz. 

AUSTRIA: ORF to the Pacific has English at 0930 on 17,870kHz; to the Far 
East on 15,455kHz; and to North America at 0530 on 6015kHz via Sackville. 
BULGARIA: The latest schedule for English broadcasts by Radio Bulgaria 
in Sofia includes 0400-0500 on 9485 and 11,720kHz to North America, 
1200-1300 on 13,790kHz to Asia; 1900-2000 and 2100-2200 on 9700 
and 11,720kHz to Europe. 

CANADA: Radio Canada's schedule which we monitor is: 0400-0430 on 
9715, 11,835 and 11,975kHz; 0500-0530 (Mon-Fri) on 6050, 7295, 
11,835 and 15,430kHz; and 2000-2129 on 11,690kHz, 13,650, 13,670, 
15,150, 15,325, 17,820 and 17,870kHz (this last frequency to 2059). The 
0400 broadcast is relayed on 9715kHz from Skelton, UK; the 11,835kHz is 
from Wiertachtal, Germany and 11,975kHz is from Vienna, Austria. All other 
broadcasts originate from BBC Skelton. 

ECUADOR: HCJB is broadcasting to the South Pacific at 0700-1130 on 
9645kHz. 

GERMANY Deutsche Welle's new schedule shows to Asia and the 
Pacific 0900-0950 UTC on 6160kHz, 12,055, 17,715 and 21,680kHz; 
and 2100-2150 on 7115kHz, 9670, 9765 and 11,785kHz. 

HAWAII: KWHR now carries Radio Free Asia 1400-1500 on 9930. The 


programme is in Vietnamese, but there are early reports of severe jam¬ 
ming in the target area. 

JAPAN: NHK's latest schedule does not list the service to Oceania. The 
best frequencies would be: 0600-0800 on 17,810kHz; 1100-1300 on 
7125 and 11,815kHz; 0500-0800 on 11,840kHz; and 0600-0700 on 
15,550kHz. The shortwave programme Media Roundup was cancelled 
at the end of March. 

MONGOLIA: The Voice of Mongolia's latest English schedule shows 0900- 
0930 on 15,170kHz; 1230-1300 on 12,085kHz to Australia; and 1500- 
1530 on 9720 and 12,085kHz to the Far East. The station requests two IRC's 
with reports and the address is: PO Box 365, Ulaanbaater 13, Mongolia. 
There is severe interference from Norway on the frequency of 15,170kHz. 
NEDERLANDS: Radio Nederland is broadcasting to the Pacific 0730- 
0930 on 9720 and 9820kHz from Bonaire; and 0930-1030 on 12,065 
and 13,710kHz from the CIS. 

SWEDEN: Radio Sweden is heard in the Pacific with English 1230-1300 
on 13,740 and 15,240kHz; 1330-1400 on 13,740kHz; and 0130-0200 
on 9435kHz. 

SWITZERLAND: SRI in Berne broadcasts in English to the Pacific 0900- 
0930 on 9885, 13,685 and 17,515kHz; to the Far East and South-East 
Asia in English 1100-1130 on 13,635, 15,415 and 17,515kHz; and to 
North America 0400-0430 on 6135 and 9885kHz, and extended to 
0500 on 9905kHz. ❖ 
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$10 Wonders 

by OWEN BISHOP 



4: A Programmable Alert 

In this installment, the author describes a simple circuit that can produce a range of different 
sounds, most of which are suitable for an alarm system of some kind. So read on, and with a lit¬ 
tle spare change and a hot soldering iron you can be beeping and buzzing away in no time. 


I’ve called this project an ‘alert’ but 
you could also call it an ‘alarm’ — it 
depends on what you use it for and what 
you make it sound like. The circuit is very 
flexible, and it allows you to program it to 
produce your very own unique tone. 

Basically, the circuit produces an inter¬ 
mittent tone, which is always much easier 
to pick out against a background of other 
sounds. The lengths of the tone bursts and 
the intervals between them can be varied 
from a fraction of a second to several sec¬ 
onds, and you can also set the pitch. 

Readers with a little ingenuity and the 
time to play with the circuit on a bread¬ 
board will find that a wide range of other 
effects can be produced, from mournful 
wailings to (almost) cheerful chuckles. It 
can even warble like a telephone! 

How it works 

Fig.l shows the circuit. The sound is 
generated by IC2, which is the same 
4046 phase-locked loop IC that we used 
in last month’s Two-up project. Once 
again, we use only the voltage con¬ 
trolled oscillator within this chip. The 
centre frequency of this oscillator is set 
by the values of C2 and R3, using the 
formula: f = 1/(R3 * C2). With the val¬ 
ues used in the circuit described, this 



frequency is 666Hz. You can try making 
C2 or R3 smaller if you prefer a higher 
pitched alert. 

The output from the VCO is pin 4 and 
the signal is fed directly to a power MOS- 
FET (Ql), which drives the loudspeaker. 

The VCO is controlled by the signal 
from IC1, a 4060. This IC contains a 14- 
stage binary counter/divider and the cir¬ 
cuitry for building an oscillator. The rate 
of oscillation is determined by the val¬ 


ues of Cl and R1 and is given by f = 
l/(2.2 * R1 * Cl). With the values 
given, f = 800Hz (approx.). This fre¬ 
quency is divided down by the 
counter/divider. 

In Fig.2, the output is shown taken 
from pin 6, which is the output of the 
seventh binary stage, with a frequency 
of 800/2 7 = 800/128 = 6.25Hz. This pro¬ 
duces an urgently and rapidly bleeping 
note, rather like the ‘hurry along’ sound 
you sometimes hear at pedestrian cross¬ 
ings. At the other extreme, the output 
from pin 3 is the 14th stage, with a fre¬ 
quency of 800/2 14 = 800/16,384 = 
0.05Hz (approx.). This note comes in 
10-second bursts, with 10-second gaps 
between them. 

By altering the timing components, 
R1 and Cl, and by tapping into the 
divider chain at different pins, we can 
modulate the sound signal at almost any 
rate we chose. So long as you keep R2 
ten times the value of Rl, and keep Cl 
between InF and lOuF, you can change 
the value of almost every component 
and get a different sound each time. So 
experiment! 

The circuit’s average pitch can be 
adjusted by setting VR1, by the way. 

Other effects can be produced in vari¬ 
ous ways and I’ll leave the reader to 
explore these. For a start, you can try con¬ 
necting a capacitor between pin 9 of IC2 
and the +9V line. The effect depends on 
the value of the capacitor. Now how 
about adding a diode somewhere? As you 
can see, the possibilities are endless. 

If you want to use the circuit as a 
door-alert or as an alarm for an invalid 
or elderly person, a pushbutton is the 
most obvious type of switch to use. For 
home security applications there are 

Fig.l: By tapping off various outputs 
from the binary counter IC1, the VCO 
inside IC2 can produce a wide range 
of attention-getting sounds. 
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Fig.2: There’s lots of room for experimentation with this project, so don’t confine 
yourself to the configuration shown here. You might find it easier to experiment if 
you use a longer insulated wire for the jumper connected to pin 6 of IC1. 


several types of microswitch which can 
be fitted to doors and windows. Most 
microswitches have changeover con¬ 
tacts and the circuit is wired to the nor- 
mally-open pair, so that when the actua¬ 
tor, lever or plunger is pressed the con¬ 
tacts close and the alert sounds. 

Microswitches can be used to protect 
valuable objects such as TV sets, com¬ 
puters and pictures as well. In this case 
the switch is positioned so that any 
attempt to lift the object and carry it away 
is detected by the microswitch. Often we 
wire microswitches the other way round 
for these applications, connecting the cir¬ 
cuit to the normally-closed contacts, so 
that the object presses against the lever of 
the microswitch and holds the contacts 
open. When the object is removed, the 
contacts close and the alert is turned on. 
There are many ways of arranging 
booby-traps like this. 

Another possible ‘switch’ is a pres¬ 
sure pad hidden beneath the carpet; this 
is often located just inside a doorway, so 
that anyone entering the room steps on 
the mat — when trodden on, contact is 
made and the alarm sounds. Next 
month’s $10 Wonder shows how to pro¬ 
tect the main door of your house, yet 
still allow you to leave home and return 
without setting off the alarm. 

Construction 

The circuit requires 200mA when it’s 
sounding. But as it is not likely to be 
sounding for lengthy periods, it can be 
powered by a 9V battery of the PP3 
type. The alarm uses only a small speak¬ 
er; you could use a larger one which will 
make more noise, or you could run it on 
12V or 15V to make it louder. For most 
domestic purposes the alert is more than 
loud enough as it stands, running on 9V 
and with a 70mm speaker. 

Whatever size of speaker you use, it is 
essential to mount it firmly in a cabinet or 


Parts list 


Resistors 

(all 5% 1/4 watt) 

R1 4.7k 

R2 47k 

R3 15k 

VR1 10k trimpot, mini horizontal 

Capacitors 

Cl 0.12uF metallised polyester or MKT 

C2 0.1 uF metallised polyester or MKT 

Semiconductors 

IC1 4060 CMOS counter 

IC2 4046 CMOS phase-locked loop 

Q1 BUZ10/11/71 or other 

low-voltage power MOSFET 

Miscellaneous 

Pushbutton, microswitch or other type, accord¬ 
ing to application; 8 ohm miniature loudspeak¬ 
er; Shipboard 80mm x 40mm (31 holes x 16 
strips); 4 x 1 mm terminal pins; 2 x 16-pin 1C sock¬ 
ets; PP3 9V battery clip. 


baffle to obtain the maximum volume. 
Maybe you have an old radio set, inter¬ 
com or tape player that will provide not 
only the speaker but the cabinet as well. 

This is an easy circuit to set up on a 
breadboard, and an hour’s experimenta¬ 
tion before construction will let you 
decide on the programming. Check 
Fig.2 to see where to cut the copper 
strips (27 cuts in all). It is easiest to 
install the links first, followed by the 
resistors and capacitors. The trimpot is 
next, with the semiconductors soldered 
in last of all. (You can use IC sockets for 
IC1 and IC2 if you like.) 

After that, connect the loudspeaker 
and a battery clip and plug in a 9V bat¬ 
tery. With any luck the circuit should 
work first time. If not, check that you 
have cut the tracks in the right place, 
that all the component values are cor¬ 
rect, and that there aren’t any accidental 
solder bridges between tracks. As you'll 
find when experimenting, it’s very hard 
to make this circuit not work! ❖ 


FLUKI 



The brighter 
choice for scope 
applications. 


Fluke ScopeMeter® 99B test tool. 

• 100 MHz portable scope with 

5 GS/s repetitive sampling rate. 

• Bright, high-contrast back-lit 
display and 4 hours battery life. 

• 30k deep ScopeRecord™ 
memory. 

• TrendPlot™ meter logging and 
graphing with time and date 
stamp. 

• TV video field and line triggering, 

• Gray-scale display shows 
modulation, jitter and noise as on 
and analog scope. 

• Optical RS 232 interface for 
communication with FlukeView 
application software or printer. 

• Complies with safety standard 

IEC 1010-1 CAT III 600V 

• Three year warranty. 


Other ScopeMeter B Series n models are the 
92B, 96B and 105B. 


For more information contact your nearest 
Fluke distributor. 

NSW Gevco Technical Services (02) 9545 5608 

VIC Rapid Tech Equipment (03) 9887 3777 

OLD Colourview Electronics 1800 803 166 

SA Trio Electrix (08) 8234 0504 

WA Leda Electronics (09) 361 7821 
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ALnONI 



Here are some excellent products and 
fantastic discounts for the winter. As some 
items always sell out quickly, I suggest you 
phone now to reserve your order! „ 

Best Regards, 

Jack O'Donnell, Managing Director 


True RMS Digital Multimeter 


Dome Tweeter 
2-for-1 Bargain 

These super responsive 25mm soft A 
dome tweeters provide 
exceptionally smooth top end 
response for hi-fi and home 
theatre speaker systems. If 
you're building you own 
system or replacing worn 
out old tweeters, these ^ 
may fit the bill! 8 ohms, 30-= 

Watts RMS. 

C 3002 Normally $35 each. 


Supplied with high quality hard carry case and 
silicon test leads. This 3.75 digit 4000 count 
digital multimeter would have to be one of the 


TheALTRONICS 

1997/98 Electronic - *3 

Engineering 

Catalogue is j. . y v * 

OUT NOW! 

If you don't have M 

yours yet,call 

1-800 999 007 

for your free copy! 

• 212 pages • Dozens of exciting new products 
• Expanded product data and specifications 


average and relative modes • Pulse signal 
generator for logic and audible testing etc 
• Continuity & diode test • Logic test • Auto 
power "off" and "keep on" mode • 20A current 
range • Back lit display • Data hold and run 
mode • Low battery indication • Overload 
protection • Design in compliance with UL I 
1244 and VDE0411 
Specifications: 

DC V:. 

AC V:. 

DC Current:. 

AC Current:. 

Frequency:... 

Resistance:... 

Capacitance: 

Inductance... 

Temperature. 

Display:. 


Amazing 
2 for 1 Offer! 

SAVE 50%! 


.400mV, 4V, 40V. 400V, 1000V 
4V, 40V.400V,750V 
.400pA, 400mA, 20A 
400pA, 400mA, 20A 
10kHz, 100kHz, 1MHz, 10MHz 
40012. 4k, 40k, 400k, 4M. 40M 
.100pF 
100H 

•*17° - 1093° C (0° - 2000° F) 
.3.75 digit, 4000 count LCD 

Q 1091 Was $229, NOW ONLY $1 


NOW 


Speaker Wire 


^ Recommended 
for Professional 
R&D or Laboratory 
— , Applications . 


1/2 Price LEDs! 

Stock up your parts bin 

SAVE $$$! 


ONLY.25c 
A METRE! 


MASSIVE Savings! 

High specification medium duty 
(14/0.18) figure 8 speaker wire on 100m 
rolls. Ideal for hi-fi systems, extension 
speakers, car audio etc. 

W 2105 Normally ,45tf a metre, 

klOW $25 per 100m roll, 

Jor buy 3 rolls for $60 


\ Attention Boating Enthusiasts! 


19" Rack Shelves 

These 


2 Way Marine Speaker System 

^Fantastic for boating enthusiasts with an ear for fine music, 
T^our Opus One Marine series coaxial system is also the 
inswer for outdoor installations normally subject to 


ingenious 
rack shelves 

for 

mounting 

traditionally . 

standing 

equipment into a 19" rack frame^Grea^^^ 
for CD's, tuners, amps etc. Industrial strength 
black powder coat finish, includes special rear 
support to keep equipment in place. 

Cat. Useable WINTER 

No. Depth Height WAS SPEClAl 

H 5352 2U 340mm 76mm $49 $39 

H 5353 3U 340mm 120mm $55 $45 

H 5363 3U 400mm 120mm $64 $54 

H 5354 4U 340mm 164mm $59 $49 

H 5364 4U 400mm 164mm $69 $59 


■- i Features 
k “eyeball’’ tweeter - 
mount for optimum 
sound field 
rn adjustment! r— 


Crimping Tool & 
FREE Wire 
WM Strippers 

BQNUSOJFFER! 


This professional quality crimp tool 
is a fantastic addition to your 
, technical tool kit. With proper 
M care, it will virtually last a 
I lifetime! FOR 1ULY ONLY, while 
L stocks last, buy the T1552 Pro 
Crimp Tool, and receive a set of 
T1522 automatic toire strippers, 
valued at $22.95, TREE ! A perfect 


1500W Switchmode 
12V/240V Inverter 


Rack Frame Super Special! 


Due to a slight slip-up by 
our metalwork 
supplier, these'' 
racks have 
incorrect - 

side panel 
mounting ^ 

holes. But since 
80% of our customers don't ^ V I 
useiside panels on their racks E, I 
frames, this could be the bargain I 
of the year! For those who wish ■ 
to use a panel set on these racks, I 
they can be fitted with only a I 
few minutes work with a drill Itfl 
and file, still a massive saving! 

We have STRICTLY LIMITED |C 
stocks of these rack frames, so BE 
QUICK! - 

HA5509 9 Unit Rack, Normally $159, i 
HA5512 12 Unit Rack, Normally $169, 


combination for alarm installers, 
car audio techs, auto electricians 
etc! Crimp tool suits red, blue and 
yellow size connectors. Ratchet 
l action and all metal construction. 
I T 1552 Plus BONUS T 1522 


'iZXiFfuR This inverter 

P rov ’ides up to a 
mjjm massive 1500W of 

2 i<)\ power from a 

V / \ dut\ l-'\ I K > .ir or 

tnu k batlei \ 

iiik\ 

and 

/ 1 * m transformers, making this unit 

' I • v ver y lightweight compared to 

^ I * similar inverters. It's suitable for a 

1 wid e range of applications such as 

remote homes, sail and power boats, 
building or mine sites, off road vehicles, caravans, farms etc. 
Features: • Over temperature & overload shutdown • Auto fan 
cooling • Low battery warning & shutdown • Heavy duty leads 
• Twin outlets • Weighs only 3.6kgs 

M 8140 Normally $995, - - 

Introductory Price ONLY I SUP ^C, AL! \ 


Ideal for PA racks, Hi- 
Fi systems, nightclubs, 
—7 bands, etc \— 


ONLY 


Sorry, not | 
available from 
dealers! 


CD Carry Wallet 


Made from heavy duty fabric with internal 
padding, this Compact Disc carry case will keep 

I ir;:irn^..l ... 


NOW 


5mm LED Pack 


DOUBLE BONUS OFFER! 


Receive a FREE 
protective holster and temperature probe adaptor, together valued 
at $25.50 with every Q 1091. That’s a total saving of over $50! 


NOW Only 


SAVE up to 
20 r /r on Rack 
Shelves! 


Bonus 
Strippers 
Valued at 
S22.95! 


Massive 1500 Watts 


Ideal for Remote Home Power Sys 
Power a wide range of appliances. 
Fluoro Lights & Microwave 


Keeps up to 20 CDs 
protected and clean 
in a compact, easy 
to carry package! 


1 -800 999 007 


PERTH (08) 93281599 





















































k 13.8V DC 5A 
1 Power Supply 

H This rugged supply delivers a 
V regulated 13.8V DC at up to 5A 
f intermittent, or 3A continuous. 
M 8250 Normally $110, 


Polypropylene Speakers 


These fantastic speakers are ideal for replacemei 
Manufactured to our own specifications, these d 
efficiency and low resonance, all a must for bass 
the punchy 6.5" driver to the mind-blowing basf 
performance without the huge price tags of our 
systems, or as component subwoofers in home 1 
Watts Vas 

Max Qts Litres 

C 3055 6.5" Woofer 50W 0.43 27 

C 3060 8" Woofer 100W 0.32 54 

C 3065 10" Woofer 100W 0.28 173 

C 3070 12" Woofer 150W 0.17 367 

C 3075 15” Woofer 200W 0.33 461 


Fully regulated 
13.8V output! Ideal 
for CB's, tape 
recorders portable 
7 TV's etc r 


Normally 

$29.95 

$59 

$79 

$99 

$139 


NOW Only 


Electret Mic 
Insert Clearout 

These electret inserts have a sensitivity of 
between 48 and 56dB, slightly lower than 
our standard C 0170 insert, which has 61dB 
sensitivity. They’re fine for kits, FM bugs, 
FM radio mics, voice recorders and the < 
like. Pick up a bundle and save HEAPS! 

* Normally $2,20 each < 


That's only 

.500 each! 

Great for FM bugs, 
kits, digital voice 
recorders, etc. r 


Variable Temperature 
Soldering Iron 


CX0170 Pack of 20 inserts 

|cX0171 Pack of 100 inserts i$> 

NOTE: All inserts in packs of 100 have the same sensitivity 


temperature is adjustable from 
250°C to 450°C. Select the right 
for the job and avoid heat damage to sensitive devices! 
unic heating element and supplied with T 2431 1.6mm 
other tip sizes available. See 1997/98 Cat page 111. 


Hookup Wire 

Rolls of heavy duty (24/0.20) mains 
rated hookup w-ire. Here’s a chance to 
pick up some for the lab at a bargain 
basement price! Great for kit wiring, 
experimenting, auto wiring, etc. 

We've even got mains colours 
available! 100m rolls, rated at 
300V AC, 7.5A. 

VERY LIMITED STOCKS, I 

BE QUICK! 

W 0271 White 
W 0273 Brown 
W 0274 Green 
W 0275 Blue 


TITAN Remote Car Alarm 


Secure your 
vehicle ^ 
with ’<7 
this 

versatile ^ 

TITAN car 

security system. Don't let I j 

car thieves make off with 'k f " | ,, 

your pride and joy, install ( ^ 

one of these security 
systems and save $$$ on 

comparable units. System Easily the B est Car 

kit includes alarm module, L - Alarm We Have J 

two remote controls, battery backup Ever Evaluated! 

siren, shock seasor, valet switch, status [______ 

LED, wiring harness and hardware. Features: • Two remote 
controls • Super Loud 127dB siren • Remote panic • Battery backup 
and tamper proof siren • Child proofing and anti intrusion alert 
while driving • User selectable exit delay and auto re-arming 
• User selectable arming/disarming chirp • Starter kill • Valet 
mode • Automatic shunt of defective entry zone • Alarm memory 


—Save 15% 
on a comprehensive 
car security 
1—, system! r-^, 


CIearance! S a ve z 

We’re clearing out our 3 - 75%! 4 

Way 150Watt hi-fi 

crossovers. 

Crosspoints j 

arc SUOl 1/and ' 

5kHz,at 12dB 4 'W 

per octave. Just the "7* 

shot for your home-built speaker system! 

HURRY! THESE WON'T LAST! 

C 4009 Was $49, NOW 1 ea 


All $12 per roll, 
OR buy one of each colour for 

ONLY $40 


This book includes comprehensive 
A plans and background info for you 

to construct your own PA bins for 
^ DJs, bands or REALLY big hi-fi 

systems! The designs are used 
worldwide in nightclubs, concert 

-- halls, and even stadiums. This is a 

comprehensive reference and includes useful information on 
the different types of enclosures, how to obtain optimum 
sound distribution in a PA setup, enclosure design theory an. 
construction, plus plans for 27 speaker designs from top-end 


- 7 H, 6 h spec 75ft 

SAVE ^coaxialcable 
W 60%! > as used in in 
~ t-4/% N /~-'Afv antenna 

_g_I installations, RF leads, 

test or patch leads etc. Continuous 100m rolls. 


LIMITED STOCKS! 

W 2222 Normally .90£ a metre, 

NOW $35 per 100m roll 


ONLY. 350 
A METRE! 


Ideal for 
making one-off 
PCBs or 
n prototypes !, 


Mini Drill Set 


A fantastic _ 

addition to 
any 

hobbyist 
tool kit, this 
powerful 
mini drill 
comes 
complete 

with a DC . 

plugpack 

adaptor, four grinding 
stone bits, a cutting | 
disc, four chucks (0.5, 

1,1.5, 2.4 and 3mm) 
and 5 PCB drills (0.5,0.8,1,1.2 and 1.5mm). It’s 
lightweight yet torquey enough to handle some 


2MHz Digital Function & 
Sweep Generator 

Arguably one of THE most versatile pieces 
of test gear, sweep generators are used to 
obtain the frequency response of a device 
eg. an amplifier on a cyclic basis, so that 
the waveform can be observed on a CRO. 

This high spec 2MHz function generator j 
has variable sweep rate and width, and 
also operates as a standard waveform 
generator with sinusoidal, triangle and 
square wave outputs, all with variable DC 
offset and symmetry at up to 10V p-p amp! 
into 50D. Output frequency is adjustable vi 
panel dial over seven ranges. The unit also features a 2MHz 
4 digit frequency counter with external BNC counter input, 
making it a formidable piece of test gear! 


Toroidal 

Transformers 

We have STRICTLY .. 

LIMITED 
quantities of 

a 1 

transformers 
available, and 

Great for amplifiers, 
pow’er supplies, etc. 

M 3080 45 + 45V 160VA $ 

M 3071 35 + 35V $ 

with 15 +15V Aux. 160VA 

M 3088 25 + 25V 300V A $ 

M 3100 40 + 40V 300V A $ 

M 3120 30 + 30V 500V A $ 


—A Features 

sweep & waveform 
generator AND a 
r frequency 
—7 counter! tr 


OVERNIGHT DELIVERY 


Push Button Switch 


We’ve scoop purchased 
these general purpose ~ ^ , frfc 

single pole momentary m j/j 11 

push button switches. —' 
and we re offenng them [■■■■■■&■■■■ 
at a ridiculous price! 

They’re rated at 1A © 

125VAC and require a single 7mmO 
mounting hole. As used in our own kit sets 
and products! Normally SI.00 each. 
SB1060 SPST Momentary Push Button 


STRICTLY 

Limited Quantity! 


One of the most 
powerful mini drills we' 
een! Great for drilling P< 
polishing, engraving, cl 


1 -800 999 007 perth ( 08 ) 9328 1599 














































'He: ( 08 ) 9328 3487 


RF Signal 
Tracer Kit 


- ALTROfllQ 

r -- 


NICS COMPONENTS 


(See SC June '97) x——\ '/Follow Rf 
When servicing signals quickly and < 

AM radios or easily! Ideal for 

CB radios, servicing radio 

you'll need an RF —j equipment. 

probe to trace a 
signal through the 
RF section right up to the 
detector. This kit, complete 
with screened Packtec case, combines 
the functions of an RF probe and a mini Bench Amp. It 
allows you to probe the RF circuit and listen to the signal 
present. It's a fantastic, low cost service tool for 
technicians, hobbyists and enthusiasts, and is also a great 
way to discover how RF circuits work. Powered by a 9V 
battery (not included). 

K 2566 $ 2 . 4 95 




Sound Level Meter 
Adaptor Kit 

(See SC Dec '96) This kit is a useful 
instrument for measuring sound intensities! 
from 20dB to 120dB, and is plugged into a 
standard digital multimeter. It features A, j 
C, and 


Uftorvo 


unweighted (flat) 
response filters, 
with slow, fast 
and peak 
reaction times. 

An ideal piece of 



Pink Noise 
\ Generator Kit 


Use it to accurately 
calibrate SPL 
measurements! A 
must for the audio 
engineer! 


SPECIAL OFFER! 

To properly calibrate SPL measurements, you'll need a Pink Noise 
Source. THIS MONTH, buy both the K 2590 SPL Adaptor AND the K 2592 
Pink Noise Generator kits for only SA VE 20%! 


test equipment for the audio engineer or installer. Flat 
response from 28Hz to 50kHz (-3db). Powered by two 9V 
batteries (not included). The ideal companion to the K 2592 
Pink Noise Generator, which can be used to accurately 
calibrate the system. 

K 2590 $55 


(See Jan ’97) Pink 
noise is used to 
calibrate audio 
systems to a 
particular sound 
level before they 
undergo frequency 
response checks eg. 
real time analysis, or 
just simply as a 
sound level 


EPROM Emulator Kit 


ave time 
and money by 
EMULATING your 
EPROM during 
prototyping! 


-^ ^ /(See EA Dec '95) This EPROM 

.tr 4 * Save time /—emulator allows you to do 

—^ andmnntmhv S away with EPROM's 

whilst in the prototyping 
"stage of product 
development. The 

. ^ ^ (emulator is connected to a spare 

axraonto : :j ■ P aral,eI P° rt on your computer and also the 

I target board. The EPROM file (that is normally 
; downloaded into the EPROM), is then transferred 
| into the emulator by copying the file to the 
parallel port. This process saves repetitively 
"blowing" new EPROM's with each modification 
to the program. Emulates 2764, 27128,27256 and 
27512 EPROM's. 


Remote Control 
Volume Kit 


Control your 
stereo volume 
from the comfort 
of your armchair! 


% As Featured in December 
* ’95 Electronics Australia 

tu 


$1 49 


(See EA July '96) This kit uses an 
infra-red transmitter and receiver 
and a motor driven 
pot to enable 
you to control 

the volume of - 

your amp or 
preamp from 

anywhere within 5m line-of- 
sight of the receiver. Build it into your home-built 
amplifier or preamp for a professional finish. Includes 
case for the remote transmitter. 

K 5024 Normally $45, NOW $39 



calibration tone. Pink noise sounds like a roaring water 
fall, and contains a wide spectrum of audio frequencies. 
This kit has a 60mV output with a -60dB pad switch, 
and is connected to the audio system’s power amplifier. 
Requires 9V battery (not included). 

K 2592 $ 24 95 

The SCREECHER Car 
Alarm Kit 

A very simple, 
yet effective 
deterrent to 
car theives. 

Controlled by 
a hidden switch ^ 
inside your car, this alarm will 
sound an ear-piercing 110dB ^ 
piezo siren inside your vehicle when 
tripped, making life very uncomfortable for anyone 
there! Features exit and entry delay, with a soft three 
second pre-wam in case you forget to deactivate it, a 
super bright LED warning lamp and two trigger inputs. 
A budget alternative to commercial car alarms! 

K 4360 Normally $29.95, NOW $ 24 95 



Alphanumeric LCD Module Kit 

(See SC May '93) Using an alphanumeric 
-LCD display board is not as hard as you 

I may have thought. This kit is certainly 
the easiest way of learning about these 
devices. Simply connects straight to your 
printer port of your PC. 

Requires K 2827 software. 
WINTER SPECIAL ONLY !The 
! K 2824 includes a 40 
character by 2 line display! 

K 2824 $55 
j K 2827 3.5” PC Software Disk $14.00 


Programmable TV Pattern Generator Kit 

(See SC June/.iiiiw ’Q7\ a hinh -r\/ 


Asaonio 


l Se ! S< 1 June/Ju| y ’ 9? ) A hi 9 h spec colour TV pattern generator, based on the 

Analog Devices AD722 RGB-to-PAL encoder and featuring an — A # JZT I /I X # 

internal EPROM for storing the sync and pattern W! 

information. The standard patterns stored digitally on 
the EPROM supplied with the kit can be customised 
using a PC computer. Standard patterns are dot, , 
crosshatch, circle, checkerboard, red raster, white 
raster, colour bars and greyscale bars, all meeting PAL 
standards. It also features direct video and RF 
modulated outputs with an option for an S-video output, andla 
provision for an input on the modulator to test the audio signal A 
have for TV service personnel, build this invaluable piece of test qear 
and save SSS on commercial units! 




An essential 
piece of TV service 
► gear, NOW with EPROM + 

W in if o/ 



H i_ . yy .rv. ocr *.f 

l««nn & PaCkinB Charge: $40 ° to $550 500gms-l kg, 

I$8.00 lkg-5kg. Where possible we process your order the day received and 


v . ^ r . w yuui uiutri me aay received and — ' - - 1 . —^ wun 

'SZZFZSZ* ,p ^ 9 d -’- -- - -» 


Heavy Service: All orders of lOkgs 
or more must travel Express 
Road—Please allow up to 7 days 
Jfor delivery. $12.00 to lOkgs. $15.00 
(over lOkgs. Insurance: As with 
virtually every other Australian 


Overnight Jetservke: Up to 3kg is $9.50, 3kg to 5kg is $16.00-We will process R^.^crrL^lh^is'^^ 

I WA - COUNTRY OI r, 8 Pr ° dUCtS and WtS or wi " order a »y ^.red »em for you. 

,ALBANY BP “* SSS 3 SSKeT SA ' CITY 

(08)97523522 GLADSTONE Dtronics (079)723960 COL LIGHTGDNS 

S22SSJJ HERVEYBAY (070 283055 “n H.L, 


I BUNBURY 
I BUSSELTON 

Iesperance 

I KALGOORLIE 


Micro Electronics 
Micro Electronics 
Mark's Music 
Esperance Comm. 


J£ L ? OORLIE Golden Mile Electronics (08)90215212 [* ERVEYBAY Keller Electronics • 

WYALKATCHEM D&G.J. Pease (08)96811132 MAROOCHYDORE All Electronic Supplies 

* - CIXV All Elertrnnir f'r*rr»r« ffnioccmcn, MARYBOROUGH Kpllor Ploctmnl^. A 


I VIC - CITY 

I CHELTENHAM 
I CLAYTON 
I CROYDON 
I FOOTSCRAY 
1 PRESTON 
I COUNTRY 
1 BALLARAT 
I CRANBOURNE 

I mildura 


All Electronic Comp. 
TECS# 

Talking Electronics 
TECS# 

Truscott Electronics • 
G.B. Telespares 
Preston Electronics • 


(03) 96623506 MARYBOROUGH 
(03) 96706474 TOWNSVILLE 


(03)96706474 
(03)95842386 
(03)95629501 
(03) 97233860 
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Keller Electronics • 
Solex • 


Aztronics • 

Force Electronics # 
Force Electronics • 
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Force Electronics • 
Force Electronics ( 


TAS - CITY 

HOBART Active Electronics 

HOBART G.H.E. Electronics # 

LAUNCESTON Active Electronics 

^CESTON G.H.E. Electronics • 
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cTc Communications (03)59963298 1 ^™*° Wynyard Electronics • 

Truscott Electronics • (03)50238,38 ALICE SPR.NGS FarmerEIecUon.es 


Wiltronics 


► <054)436,19 KENSiNTTnw pit p orce Electronics • 

(071)2,4559 LONSDALE 0 Force Electronics • 

(D 77 ) 7 CACOO Force Electronics • 

754522 MONTAGUE FARM Dynamic Sound Elects 

SALISBURY Force Electronic A 

(03) 623,0,,, NSW - CITY David Reid Elect • 
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Experimenting 
with Electronics 


by DARREN YATES, B.Sc. 



CMOS binary counters 

This month, we look at CMOS binary counters and how they can form the basis of a number of 
useful timing circuit and waveform generator applications. 


I can’t quite remember where this 
story comes from and if I botch it up, 
please excuse me — but it’s one worth 
telling. Back in the days of Roman 
Chariots, a wise man (he was probably 
from the Land of Nod) went up to the 
Roman Emperor and said, u Oi! How 
about having a game of chess with me?” 

The Emperor, always one for a lark 
and just having conquered the Ancient 
World, thought he’d have a lash. 

The wise man said to the Emperor, 
“If you win, you can have all that I 
have.” That appealed to the Emperor’s 
sense of fair play. 

“But what if I don’t win?” asked the 
Emperor, who wasn’t quite as stupid as 
he looked. 

The wise man scratched his head 
and said, “Well... Starting off with the 
first square on this chessboard, give 
me one grain of rice, then for the sec¬ 
ond, give me two. For the third, give 
me four and so on.” 

The Emperor was sure he was on a 
good thing and couldn’t lose anyway. 
So off they went. 

What the Emperor didn’t realise was 
that the wise man was a chess grandmas¬ 
ter who had just defeated the new Roman 
abacus, Deepus Blueus. The Emperor 
was whipped comprehensively. 

“Oh, well” thought the Emperor, “you 
win some and you lose some.” 

However, he wasn’t aware of just 
how much he had lost. When it was all 
calculated, the Emperor had lost 2 to 
the power of 64 minus 1 grains of rice. 
Around about 1.84 x 10 19 grains... 

When the government found out what a 
goose the Emperor was, they called a par¬ 
liamentary inquiry and gave him the boot. 

The moral? If you’re ever play chess 
with a wise man from the Land of Nod, 
make sure you can count in binary! 

Seriously, binary counting is used in 
just about every area of electronics from 
clocks to computers and it’s a good idea if 
you can even just understand the basics of 


TABLE 1: 

Binary Counting (4 bits) 

Decimal 

A 

B 

c 

D 

0 

0 

0 

0 

0 

1 

0 

0 

0 

1 

2 

0 

0 

1 

0 

3 

0 

0 

1 

1 

4 

0 

1 

0 

0 

5 

0 

1 

0 

1 

6 

0 

1 

1 

0 

7 

0 

1 

1 

1 

8 

1 

0 

0 

0 

9 

1 

0 

0 

1 

10 

1 

0 

1 

0 

11 

1 

0 

1 

1 

12 

1 

1 

0 

0 

13 

1 

1 

0 

1 

14 

1 

1 

1 

0 

15 

1 

1 

1 

1 


binary counting. If nothing else, it will 
help with this month’s topic... 

A lesson in counting 

A few months back, we looked at the 
4013 CMOS dual D-type flipflop IC. If 
you remember, we discovered that you 
could gang them together quite easily to 
form a chain of ‘divide-by-two’ outputs. 


You simply fed the Q-oiitput from the 
previous flipflop into the clock of the 
next and the Q-bar output back into the 
D input. 

Each of these Q-outputs is called a bit, 
since it can either be low (or zero) or 
high (or one). By stringing these bits 
together, we can create bigger and big¬ 
ger numbers. 

If we look at a simple example of four 
flipflops, the Q-outputs can be labelled 
A through D. Table 1 shows the basic 
counting mechanism and it relies on 0 
and 1. Note that there are 16 possible 
combinations with four outputs and that 
with the correct weighting — i.e. the 
first flipflop being the least significant 
digit — we can count to 16 without any 
trouble. This can be carried on for eight 
bits, 16, 32 — basically as many as you 
want. The only problem is that when 
you start going up to eight and then 16 
bits, trying to build a 16-bit counter 
using 4013s can be pretty messy. 

The basics 

The clever people who designed the 
CMOS series of ICs also recognised the 
benefit of having all this on a single chip. 
If you think about it, it’s a pretty simple 
task. Since all of the successive clock 
inputs are fed from the previous outputs, 
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the only links you need to the 
outside world are a clock 
input, a reset pin to clear the 
count at any time, a couple of 
supply pins and the output 
‘bits’. A conceptual diagram 
of a simple three-stage counter 
is shown in Fig.l. 

The CMOS design team 
thought this was such a good 
idea that they produced four 
chips which pretty much do 
the same thing, but each with 
their own little refinements. 

Looking at them in numeri¬ 
cal order, the 4020 is a 14- 
stage ripple carry binary 
counter; the 4024, a seven- 
stage; the 4040, a 12-stage; 
and the 4060, a 14-stage rip¬ 
ple carry binary counter with 
built-in inverters. This last IC 
can be made to oscillate and 
clock itself, while the other 
three require external oscilla¬ 
tor circuitry. 

In digital counter circuitry, 
there are two types of coun¬ 
ters. The first is known as 
‘synchronous’ which basical¬ 
ly means that all of the out¬ 
puts change at the same time, 
and the second as ‘ripple’ — 
whereby the each output 
changes state after the previ¬ 


ous one. In all but the most 
critical circuitry, the ripple 
counter is sufficient. It’s also 
cheaper to produce. 

Each of the ICs just listed 
uses the ripple architecture. 
Synchronous counters are 
available, but because the cir¬ 
cuitry is much more complicat¬ 
ed to ensure that each output 
changes at the same instant, 
most of these ICs are available 
as four-bit counters only. 

As always, the best way to 
learn about these ICs is to 
use them, so let’s get into 
some circuitry. 

Basic Timer 

As you’d probably expect, 
since these are essentially 
timer ICs, we might as well 
start with a basic timer circuit. 
The circuit of a basic model is 
shown in Fig.2 and this is 
about as simple as it gets. 
Using a couple of NAND 
gates (ICla and b) to produce 
the required clock pulses, IC2 
counts up through its 14 
stages until the last stage goes 
high. Once it goes high, it 
enables the second oscillator 
built around the remaining 
two NAND gates, IClc and d. 


These then drive Q1 to make 
a sound via the speaker. 

It’s simple, it’s crude and it 
works. As soon as the power 
is switched on, an RC time 
constant applies a short pulse 
to the reset pin of IC2 (pin 11) 
to reset the counter back to 0. 
This ensures that IC2 pro¬ 
ceeds with a full count. 

Because of the components 
used in the clock circuitry, it’s 
virtually impossible to work 
out exactly how long this 
timer will take to time out. 
But we can get reasonably 
close. With the components 
shown, the clock oscillator 
should be turning over at 
about 8Hz. At each succes¬ 
sive stage, that clock frequen¬ 
cy is divided by two until we 
get to the output of the 14th 
stage, which has a frequency 
of 0.001 Hz. Since we’re 
using the 14th output as a 
control, we can’t really count 
it as a divider so this gives us 
a divider down to the 13th 
stage. In time, this works out 
to be 512 seconds or about 
eight minutes or so. 

The benefit here is that this 
is substantially longer than you 
could achieve repeatedly with 


a 555 timer. It doesn’t require 
high-spec’d components to 
achieve this result, either. 

Friendly alarm 

The most annoying thing 
about this timer circuit though 
is its continuous tone once it 
triggers. Even though it’s the 
job of an alarm to annoy the 
heck out of people, we can 
make it sound a little less 
annoying without adding too 
much circuitry. 

The resulting circuit is 
shown in Fig.3. It relies on the 
fact that we can use some of 
the earlier outputs, combine 
them with the latter ones to 
create a beeping alarm sound 
that is a little kinder to the ears. 
It also happens to be cheaper to 
run as well, since the alarm 
isn’t blaring all the time. 

The trick is the use of a 
diode AND gate, using D1 
and D2. We looked at these 
way back in the beginning a 
couple of years ago. Again, 
it’s crude and simple but it’s 
also cheap and it works well. 

The AND gate relies on the 
fact that both of its inputs 
must be high for the output to 
be high. In our case, the 14th 



84 ELECTRONICS Australia, July 1997 














































































output is used as a control for 
the first output. It’s really the 
first output that sets up or 
modulates the beep sound 
from the oscillator. The Q14 
output just enables it when 
the time is up. 

Something to remember 
also is that you could substi¬ 
tute any of the other counter 
ICs in this circuit. The 4024 
will only give you a much 
shorter interval, as it only has 
seven stages rather than 14, 
but it will still work. 

If you haven’t spotted it 
already, there’s nothing to 
stop the circuit counting once 
the alarm sounds. What hap¬ 
pens is that after the next 
eight or so minutes are up, the 
alarm stops as the counter 
starts back at zero again. 

Really long timer 

As with most of the CMOS 
IC range, you can gang these 
counter ICs together as well 
to get some really long 
timers. The circuit in Fig.4 
just adds in a second 4020 IC. 
If we work it out, using the 
same clock components as 
before, the time period before 
the alarm would sound off 
would be a factor of 2 to the 


power of 27 (14 from the first 
IC and 13 from the second). 
In normal time, that’s around 
about 16,777,216 seconds, or 
about six months. 

The great thing is that when 
you start working in binary, 
each stage you add doubles 
the length of the previous out¬ 
put rather than just going up 
in decades — so it doesn’t 
take very long to achieve 
some really huge numbers. 

There’s a basic equivalent 
in computing. A computer 
image that is said to have an 
8-bit colour depth has 256 
colours. One that has 24-bit 
depth has over 16 million 
colours. Only three times the 
number of bits, but many 
more times the number of 
colour possibilities. 

Note too that again, like 
most CMOS ICs, the outputs 
are not designed to drive light 
globes or 8-ohm speakers. If 
you want to drive anything 
requiring more than a sniff of 
current, use a driver transis¬ 
tor. They’ll always be much 
cheaper than ICs. 

Front porch light 

The next circuit, in Fig.5, 
shows off how the 4040 can be 


used to create a very useful cir¬ 
cuit. Most apartment blocks 
have a system like this, that 
operates a light for a couple of 
minutes and then automatical¬ 
ly switches it off again. 

The circuit uses a couple of 
NAND gates, ICla and IClb 
as an RS flipflop so that when 
you press the switch, the out¬ 
put at ICla goes high. This 
enables IClc and ICld to start 
oscillating and the counter IC2 
to start counting up. When the 
power is first switched on, 
IC3b provides a quick pulse to 
the reset pin of IC2 to ensure 
that its count is zero. This is 
pretty much guaranteed by the 
fact that at input from ICla 
will be low on start-up, making 
the output of IC3b high. 

When the button is pressed, 
the flipflop also enables 
NAND gates IC3a and IC3d, 
and allows lamp driver tran¬ 
sistor Q1 to turn on and 
switch the globe on. 

While the counter is count¬ 
ing up, the Q12 output of IC2 
is low. This low is inverted by 
NAND gate IC3c and sent to 
one input of NAND gate, 
IC3a. The other input is fed by 
the same output that drives the 
oscillator, namely ICla. The 


output of IC3a feeds another 
NAND gate, IC3d, connected 
up as an inverter. Both IC3a 
and IC3d together form an 
AND gate. You might not see 
it the first time but IC3d effec¬ 
tively ‘cancels out’ the invert¬ 
ing function of IC3a. The end 
result is an AND function. It 
may look a little long winded, 
but it saves us having to use 
extra components to create this 
necessary function. 

Once the Q14 output of IC2 
goes high, indicating the end 
of the timing period, the out¬ 
put of the inverter IC3c drops 
low, forcing IC3d low and 
switching off the globe. This 
same low from IC3c also 
feeds NAND gate IC3b which 
sends a pulse to the reset 
input to clear to counter. And 
further, it also pulls the reset 
input of the RS flipflop low. 
This leaves the circuit in its 
original condition, ready for 
the next person to press it. 

With the oscillator compo¬ 
nents shown, the light will 
stay on for two minutes 
before turning off again. 

These circular designs are 
always the hardest ones to 
understand, so go through it a 
couple of times until you’re 
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LIGHT ON 


Fig.5 
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clear on how it all works. 
Better still, build it up on a 
breadboard using a LED 
instead of a 6W lamp and 
play around with it. If you’ve 
been following this series 
through, you should be start¬ 
ing to feel confident enough 
now to experiment with cir¬ 
cuits and see what happens. 

Normally, these types of 
circuits really control the 
mains supply going to a full¬ 
blown globe. But AC mains 
power is way beyond the 
scope of this column and not 
something we should deal 
with in these pages. We rec¬ 
ommend that you should 
only operate your circuits 
from either ‘plug pack’ 
mains power supplies or bat¬ 
teries, for safety. 

Second generator 

While no circuit can make 
time, the circuit in Fig.6 will 
produces seconds. Well, more 
accurately, it will produce a 


very accurate 1Hz square- 
wave signal, which is ideal for 
testing clock circuitry. 

The circuit uses a 4060 in 
its self-oscillating mode, and 
also a common 32.768kHz 
watch crystal. Pins 10 and 11 
of IC1 are the two main con¬ 
trols of the built-in oscillator 
stage. Pin 11 is also the clock 
input pin. The clock input 
circuitry in this circuit is a 
common balanced-capaci¬ 
tance type, which gives a 
good if not perfect waveform 
to the clock input pin. 

The stages of the 4060 then 
divide the clock signal down 
until it hits the 14th stage, 
where the output is 2Hz. A 
simple D-type flipflop made 
from a 4013 IC then does the 
rest, and the output at pin 1 of 
IC2 is exactly 1Hz. A com¬ 
plementary signal is available 
out of the Q-bar output on pin 
2 of IC2. 

The circuit is dead simple 
and works every time. You 


could build this up as a tim¬ 
ing reference if you intend to 
spend a bit of time mucking 
around with timing circuits. 
In fact, most digital watches 
use a circuit strategy quite 
similar to this, to achieve the 
same division result. 

Of course, you can take the 
other outputs of the 4060 
with their different frequen¬ 
cies and use them as other 
timing references as well. 

Sawtooth generator 

Finally this month, we 
look at another of those digi- 
tal-cum-analog circuits using 
unusual components. As 
we’ve noted before, the 4040 
is the only counter IC of the 
three larger units that has an 
output for each of the stages. 

This makes it ideal to use 
as a sawtooth wave genera¬ 
tor. The beauty here is that 
we actually have 2 12 or 4096 
steps available to use in this 
sawtooth — which is pretty 


accurate, particularly for 
what is really a one-chip 
solution. However, to keep 
the diagram smaller (and to 
keep the Editor happy!), 
we’ve only shown the first 
six outputs. You can easily 
extend this out to the full 12 
by following the layout. 

The circuit for this is 
shown in Fig.7. 

The only unusual element 
of the circuit is the resistor 
string connected to all of the 
outputs of the 4040. You 
may remember something 
similar in an analog-to-digi- 
tal converter we looked at 
some time back. In fact, 
we’re doing pretty much the 
same thing here. The idea in 
the ADC circuit was to cre¬ 
ate a ramp that could be 
used to compare a digital 
number with an analog volt¬ 
age. This circuit creates that 
same ramp, that is used in 
many different waves from 
analog sweep generators to 
musical tones in electronic 
keyboards. 

The only thing to remem¬ 
ber here is that the output fre¬ 
quency is simply the input 
frequency divided by 64, or 
by the binary equivalent of 
however many outputs you 
decide to use. 

Well, that’s enough for this 
month. Next time, we’ll con¬ 
tinue by looking at some 
CMOS seven-segment dis¬ 
play ICs. See you then. ❖ 



ELECTRONICS Australia, July 1997 































































I 


AUTOMOTIVE 

ELECTRONICS 



with JON LOUGHRON assoc Dip. Electronics 


Comparing the old and the new 

This month I am going to answer a reader enquiry regarding the development of engine man¬ 
agement/fuel injection control systems and the different directions the car manufacturers have 
j taken regarding development of these systems. Knowing the way these systems have developed 
so far also helps in understanding future developments. 


j Recently I received a letter 
from read Gavin Rogers, of 
Duncraig in WA, who wrote: 

I read with interest your 
article in Electronics 
Australia describing the 
I functions of the CIE 8088 

, Automotive Meter, and it 

! made me think about the 

j technological innovations 

that went into production of 
older Australian cars such 
as my Holden Camira, which 
is now 13 years old. Also the 
. main selling point of such 
cars, as having an ‘on-board 
i computer ’. 

I would be very interested to 
know if you plan to write an 
article which ‘looks back’ at 
the under-bonnet electronics 
that make older (simpler) cars 
work, compared to modern 
j cars which seem to feature 

everything that opens and shuts 
(such as climate control and 
electronic displays). 

A comparison between the 
old and the new would make 
very interesting reading, and 
. would show the awesome 

1 increase in technology over 

the last few years. Also how 
the new equipment is changing 
the way we operate our motor 
vehicles, both in convenience 
and safety. 

, I hope that you will consid¬ 
er writing such an article. 
j Well Gavin, the develop¬ 
ment of the electonic fuel 
injection system came after a 
very heavy development era 
involving mechanical injec¬ 
tion, which incidentally was 
used mainly on racing 
j engines and very expensive 

European vehicles. So the 

I 


advantages of an injection 
system fitted to a piston 
engine had become obvious; 
the only problem associated 
with these systems was the 
fact that they relied on very 
fine machining techniques 
and it was very hard to bal¬ 
ance fuel delivery. This made 
it very expensive and there¬ 
fore prohibitive on mass pro¬ 
duction vehicles. 

Not restricted 

In the early years, mass 
production passenger vehi¬ 
cles were not restricted by the 
emission standards that we 
have today because of the 
number of vehicles around. 
Carburettors delivered a prac¬ 
tical way of providing good 


fuel control, and if you want¬ 
ed more performance you 
stuck on a couple more carbys 
or fitted a bigger motor (the 
old adage was ‘nothing beats 
bigger cubic inches’). Fuel 
economy was also less of a 
concern, because crude oil 
kept bubbling out of the 
ground everywhere. 

This brings us to the old 
argument: which is better, 
fuel injection or carburetion. 
A lot of ‘old timers’ (no 
offence intended to anyone) 
would say “I remember when 
I could fix my XY Falcon 
with a piece of string and a 
bit of fencing wire”. This 
may be true, but unfortunate¬ 
ly those days are well and 
truly gone. You would be 


pushed to find a carby and a 
set of points on a vehicle 
manufactured these days — 
and modern vehicles have 
the advantage of more 
power, more efficiency, less 
maintenance and much 
cleaner emissions, although 
there is some speculation 
regarding the advantages of 
unleaded petrol. 

This, by the way is not a 
statement regarding the bene¬ 
fits or shortcomings of ULP. I 
have not investigated the 
advantages or disadvantages 
on the above matter and just 
want the reader to know I am 
fairly neutral on this subject 
— frankly I regard the jury as 
‘still out’ on the matter. 

The carburettor worked 
very well until the EPAs of 
various nations decided that 
the emission standards were 
not good enough, and if noth¬ 
ing was done to protect the 
atmosphere it soon would be 
unbreathable. Which I per¬ 
sonally think is a very good 
idea. So vehicle manufactur¬ 
ers started to look at ways of 
reducing engine emissions. 

One path the Americans 
chose was to develop what 
was called a feedback carbu¬ 
rettor. Fortunately Australia 
never saw many of these sys¬ 
tems, because from what I 
have been told they were an 
absolute nightmare to service 
and maintain. 

The efficiency of the igni¬ 
tion points system was 
reviewed because the transis¬ 
tor had revolutionised the 
electronics industry and the 
automotive engineers rubbed 
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Fig.1: Block diagram of the control unit for the L-Jetronic 
system. (Courtesy Bosch Australia). 
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their hands with glee when 
they found a viable alterna¬ 
tive to the mechanical switch 
which had retarded engine 
development for some time. 

As I mentioned earlier, the 
advantages of fuel injection 
became obvious. The rea¬ 
sons for this are better atom¬ 
ization of the fuel and there¬ 
fore a ‘better burn’; also the 
inlet manifold can have 
equal lengths for each cylin¬ 
der, with many twists and 
turns (well, a reasonable 
amount) because only air is 
travelling in the manifold — 
therefore wall wetting is not 
a problem, because the fuel 
injector is mounted right 
beside the head. The fuel and 
air are mixed right near the 
inlet valve. 


History of EFI 

A basic history of fuel injec¬ 
tion can probably be best 
gained by looking at the devel¬ 
opment of the systems from 
Bosch. 

In the early days of elec¬ 
tronics in cars, one of the first 
systems developed was the D- 
Jetronic system. This system 
employed an aneroid that had 
a diaphragm attached to a set 
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of windings, and as the mani¬ 
fold vacuum changed the 
windings moved in and out to 
provide the ECM with an 
indication of the engine vacu¬ 
um. The trigger for the sys¬ 
tem was quite unique as well, 
because there were an extra 
set of points located in the 
base of the distributor, operat¬ 
ed like the ignition points. 

The ECM was completely 
analog, so no fault codes were 
available. If any intermittant 
faults were evident, they were 
sometimes very hard to find. 
This unit only controlled the 
fuel injection, and the ignition 
system on this era of vehicle 
generally had either points 
with electronic assistance or a 
large electronic ignition mod¬ 
ule with an AC pulse trigger 


with no advance control — the 
advance was still provided by a 
weighted distributor plate. 

During the time that the D- 
Jetronic was available a 
mechanical system was also 
developed known as K- 
Jetronic. This system later 
became available as a fully 
closed-loop network with the 
addition of an electronic con¬ 
troller, an 02 sensor and a 
current-controlled actuator 


that allowed system pressure 
to be modified to ensure cor¬ 
rect fueling for the engine. 
This updated version is 
known as KE-Jetronic and it 
was a very sucessful mechan¬ 
ical system, because it was 
still being used up to 1992 on 
some European vehicles. 

The next system introduced 
was the L-Jetronic system, and 
this emerged around 1973. The 
reason for the change was the 
tremendous progress made in 
semiconductor technology. 
Hybrid technology was also 
available, so this made manu¬ 
facturing the circuits more cost 
effective. When the L-Jetronic 
was introduced Bosch also 
decided to incorporate a differ¬ 
ent means of measuring engine 
load, and this came in the form 
of an air flow meter. The same 
unit is still seen on vehicles 
today. That was the main 
change in the system design, 
because Bosch established that 
manifold pressure is only an 
approximate measure of the 
amount of air an engine is con¬ 
suming and an air flow meter 
provides a much better way of 
measuring intake air. 

The trigger was also 
changed. It was no longer 
provided from the ‘extra 
points’ in the base of the dis¬ 
tributor; these were omitted 
and the trigger was now 
derived from the negative 
side of the coil. This reduced 
the component count and pro¬ 
vided a very good reference 
for the engine position. 

Still analog 

The L-Jetronic ECM was 
again of the analog variety 
and had some very clever cir¬ 
cuitry. Fig.l shows a basic 
schematic of the internal prin¬ 
ciples of the unit, while Fig.2 
shows the breakdown of the 
internal waveshaping. 

Most of the vehicles would 
have some sort of electronic 
ignition, and ignition advance 
could be provided by 
mechanical means such as the 
tried and true advance plate 
inside the distributor. 

To rationalise the wiring 
connections and component 
count, the L-Jet system had 
an overhaul and became the 


LE Jetronic system (1981). 
This was the first system to 
appear on the Australian 
market, being available on the 
VK Commodore, JD Camira 
and the XF Falcon. 

Around this time a digital 
control system was also 
released and used on the 
above vehicles, known as the 
EST system (Electronic Spark 
Timing). The XF and VK had 
either system, but not both; so 
if you have EST system on 
your vehicle and if you look 
under the bonnet, you will 
notice that the fuelling is pro¬ 
vided by a carby. 

The JD Camira fitted with 
the Bosch LE-Jetronic system 
was different from the VK and 
XF because it had a fuel injec¬ 
tion system, and also an elec¬ 
tronic advance system known 
as the EAI module. It may be 
interesting to note that the JD 
was also available in a differ¬ 
ent configuration, with a Delco 
CFI (central fuel injection) 
system rather man a Bosch 
MPI (multi point injection) 
system. 

Some European vehicles 
had a system that employed a 
different method of measur¬ 
ing airflow. They employed a 
hot-wire air mass meter and 
the igniton timing was con¬ 
trolled by an EZK (EST) 
module with two controllers 
— one for spark and one for 
fuel injection. 

Hot-wire air mass meters 
were first employed on 
Australian vehicles when the 
VL Commodore was 
released, and around this time 
Australian manufacturers 
then moved away from Bosch 
for engine management (for 
reasons unknown to the 
writer), with Ford looking to 
its mother company and 
GMH using a Nissan engine. 

Bosch had been researching 
and developing an engine 
management system known 
as the Motronic system, 
which was first released on a 
BMW 732i in 1977. It was a 
combination of electronic 
spark technology and the L- 
jetronic system. (A digital 
version of L/LE was avail¬ 
able, but was never installed 
on an Australian vehicle.) 
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Fig.2: Pulse and waveform diagrams for the L-Jetronic sys¬ 
tem. The T symbol represents the ignition pulse frequency. 
(Courtesy Bosch Australia) 
















































Fig. 3: (a-left) A simplified 
schematic representation of the 
lambda closed-loop control sys¬ 
tem; and (b) a functional diagram 
of the L-Jetronic system with 
Lambda closed-loop control. In 
the latter diagram 1 is the air¬ 
flow sensor, 2 is the engine, 3 is 
the lambda sensor, 4 is the cata¬ 
lyst, 5 are the injectors and 6 is 
the engine control module. (Both 
diagrams courtesy Bosch 
Australia) 
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Digital ECM 

The Motronic system was a digital 
system and is the basis for most injec¬ 
tion/engine management systems avail¬ 
able today. The Motronic system con¬ 
trolled injection, spark, idle speed and 
on later systems closed-loop control, via 
an 02 sensor (see Fig.3) 

This has been only a basic overview 
of engine control and it must be remem¬ 
bered that in modem vehicles the auto¬ 
matic transmission control has been 
incorporated into the engine manage¬ 


ment system. The other systems elec¬ 
tronically controlled include climate 
controls, security modules, anti-lock 
brakes, ride height and four-wheel steer¬ 
ing controllers, and these are sometimes 
all available on one vehicle. The latest 
unit now on the Ford 4WD has propor¬ 
tional traction control. 

Electronics on the humble automobile 
has lept forward, leaving us all a little 
mesmerized. I’m sure that the electronics 
revolution is not about to be reversed, 
either, so the automotive engineers are 
not going to go back to points and carbies. 


It must be also be taken into consider¬ 
ation that the cars we drive around today 
are much more comfortable and fuel 
efficient than before. Although this does 
not mean inexpensive to repair, we must 
take the good with the bad. 

Although the comparison between 
late model and early model vehicles in 
this article has been covered only 
briefly, I hope it has been of interest. 
Needless to say some of the modem 
technology installed into late model 
vehicles will be covered in more detail, 
in future articles. ❖ 


NOTES & ERRATA 



RMS Current Monitor (May 1997): 
Fig. 1, the diagram showing the mains cur¬ 
rent waveform for a typical piece of elec¬ 
tronic equipment, was accidentally omit¬ 
ted. It is reproduced here, and we apolo¬ 
gise for the omission. 

The author has also provided the fol¬ 
lowing notes regarding this project: 

1. Capacitor C8 may be increased to 
4.7uF for greater precision with pulse 
trains below 100Hz. However this will 


increase the settling time for all readings. 

2. The Analog Devices AD536AJH is 
available from Insight Electronics and 
from Farnell Electronic Components, who 
also stock the equivalent MX536AJH 
from Maxim. 

3. On the PCB overlay diagram, compo¬ 
nent B2 may be replaced by two 1A diodes 
as shown on the circuit diagram. Connect 
the two anodes by bending the lead of one 
under the board. ❖ 


ELECTRONICS AUSTRALIA’S 

READER INFORMATION 
SERVICE 

COMPUTER BULLETIN 
BOARD 

As part of its service to readers, 
Electronics Australia operates a 
Reader Information Service Bulletin 
Board System (BBS). This makes 
available a wide range of useful infor¬ 
mation, for convenient access and 
rapid downloading by readers 
equipped with a personal computer 
and modem. We know that a high 
proportion of our readers have these 

facilities, nowadays. 

The Electronics Australia Reader 
Information Service BBS is ANSI- 
compatible and is currently opera¬ 
tional for /irtually 24 hours each day, 
seven days a week, on (02) 9353 
0627. Your modem can be set to any 
standard speed from 300 to 
28,800b/s full duplex, with a data for¬ 
mat of ‘8-N-1’ (eight data bits, no par¬ 
ity and one stop bit). 

So feel free to call up the Electronics 
Australia BBS, and take advantage of 
its facilities. Your only outlay will be the 
usual cost for a phone call... 
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Information Centre 

by PETER PHILLIPS 


Energy from water, hoaxes and a scope frequency extender 

We start this month with a short story about a very expensive vacuum cleaner — followed by let¬ 
ters that cover topics as diverse as lightning, ‘coloured boxes’ for fooling the telephone network 

TV advertlsements - and extending the frequency range of an oscilloscope Our 
What?? question is unusual too, coming from the late respected Professor Julius Sumner Miller. 


I was recently assailed by a member of 
that most venerable of occupations: a vac¬ 
uum cleaner salesman. How it came about 
that I welcomed into my home a guy who 
had the sole intention of selling me a vac¬ 
uum cleaner costing nearly $3000 is 
another story. Recovering, I used all my 
trickery to throw him off the track, but in 
the end he convinced me to sign the 
papers in the sure knowledge I could ‘ter¬ 
minate the agreement’ within 10 days. 

I lay awake that night, pondering my 
pending ownership of a vacuum cleaner 
worth more than my wife’s car! I also 
pondered the operation of the machine, 
and decided that the claims made about 
it should be tested. Sure, it had been a 
convincing demo. You probably know 
the one where you’re invited to clean a 
patch of carpet with your (old!) cleaner, 
at least 15 times please. Then you stand 
appalled at the amount of dirt the Super 
Sucker gets out! 

I finally decided before going to sleep 
that even if it was going to ‘prolong my 
life (a claim that was made), there was 
no way I was going ahead with this. But 
I still decided to see just how much bet¬ 
ter it was than our three months old 
Wertheimer 140, costing $449. 

The next day I measured the vacuum at 
the nozzle under controlled air flow con¬ 
ditions for both machines, and found mine 
to be 20% better. I then conducted tests on 
the ability of the two to pick up dirt, 
including one test where each machine 
cleaned a section of carpet, bags replaced, 
then repeat the same area, but swap the 
machines. The results showed the 
machines were about equal, with the 
Wertheimer slightly better. There was 
more, but by now I was getting angry. 

You can probably get my drift. Here am 
I, a mature, intelligent person who had 
almost been conned into spending a 
ridiculous amount of money on a vacuum 
cleaner no better than a $449 machine. So 
although you might think you’re less vul- 
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nerable than me, be warned: after the con¬ 
vincing demo they pull out the health fac¬ 
tor, the much reduced work factor, the 
savings in carpet cleaning costs, all 
backed up with ‘university’ research. So 
it’s not difficult to get sucked in. 

I documented my results into a report 
— figures, calculations and all — and 
sent it, along with the terminating agree¬ 
ment documentation, to the company 
selling the machine. The response was 
immediate, and the salesman returned to 
pick up the machine, but not without 
further attempts to convince me of its 
virtues. Needless to say, they fell on 
deaf ears. Oh sorry, no pun intended at 
the end of the previous paragraph. 

Now to our first letter... 

Lightning 

We’ve had letters about lightning in 
this column before, but this one got me 
thinking: 

/ recently saw a TV program on light¬ 
ning, and was amazed to find that the cur¬ 
rent of a typical lighting holt is I0,000A or 
more. The program didn’t give the voltage 
of the strike, hut given the immense dis¬ 
tance the strike travels, 1 guess a million 
volts is on the conservative side. 

Multiplying the current by the voltage 
to get the energy contained in the strike 
gives 1 0.000 Ml. lasting typically around 
half a second. If you divide this by 7200 to 
get power for one hour, the result is still 
more than a megawatt. Surely this energy 
can be captured and stored. Are you 
aware of any research in this area? It 
seems like energy begging to be used. 
(Don Morgan, Chatswood, NSW) 

When I read your letter Don, I began 
to think that while capturing lightning 
and storing its energy might be an obvi¬ 
ous thing to do, perhaps this type of 
research is not the way to go. Instead, it 
might be more fruitful to discover the 
mechanism that produces this energy, 
from (it seems) nothing more than 


water, air and turbulence... 

The more I thought about it, the more 
I began to wonder where this energy is 
coming from. After all, energy cannot 
be created, it can only be transformed 
from one form to another. While there’s 
no doubt a storm requires energy to lift 
the water from the ground, and more 
energy to create the turbulence, there 
doesn’t seem to be enough of it to 
account for the massive quantities of 
electrical energy released by a storm. 
Let’s face it, we’re talking about 
gigawatts when you add up the number 
of lightning strikes that occur in the 
average storm. 

I then remembered seeing a TV pro¬ 
gram that showed two isolated examples 
of research into releasing the energy 
contained in water. Yes, water! It seems 
some people think water contains ener¬ 
gy that is just waiting to be released, so 
I wonder if a thunderstorm has the secret 
ingredients to do just this. 

Of course this raises the question that 
if water contains energy, then it must 
eventually all be transformed into anoth¬ 
er form, and we’ll run out of water. As 
thunderstorms have been going on for 
millions of years, and there’s no indica¬ 
tion that our water stocks are becoming 
depleted, perhaps there’s more to it. For 
instance, could there be a mechanism in 
which water stores energy, like a capac¬ 
itor? When the energy is released, the 
water is then ‘recharged’. I know it all 
seems fanciful, so my question to any¬ 
one who might know is: where does the 
energy come from in a thunderstorm? 
(Ed: Here’s my guess — the Sun.) 

UTC clock 

The next letter seeks information on a 
clock that can be used with a shortwave 
radio. I’ll let the writer explain. 

I m a shortwave radio listener who per¬ 
sists in using several high quality, older 
radios which while ‘digitally tuned’, do 





not have the built-in digital 24 hour (UTC) 
clock found on later models. This clock is 
generally built into the display. 

For some time I have been seeking a 
circuit for a digital clock with these fea¬ 
tures: a choice of 12 or 24 hour modes, 
two readouts (one for UTC and one for 
local time), and the ability to switch a 
radio or recorder on or off at certain 
preset times. Td appreciate it if you or a 
reader could indicate where a suitable 
circuit might be found. I have in mind 
something like the Kenwood HC-10 
clock, which is no longer available. 
(Sam Powrie, Semaphore, SA) 

We haven’t done a clock project for 
many years, Sam. The most recent I could 
find is a 24-hour Crystal Clock project we 
presented in December ‘81. However, I 
can’t locate a copy of the article, so I can’t 
even tell you if it would help. 

The device you seek seems simple 
enough, although the two displays and 
the load switching relays might make it 
more complex than your average digital 
clock. Sorry that we can’t help you, but 
perhaps another reader can. 

DTMF hoax 

In May I presented a letter from a 
young reader seeking information about 
an oscillator with some quite tight timing 
requirements. As I like to help younger 
readers as much as possible, I developed a 
basic circuit and described it in the col¬ 
umn. But according to the next letter, per¬ 
haps our young reader has a less-than- 
innocent use for the oscillator. 

In the May issue you presented a letter 
from a New Zealand reader asking about 


a ‘complex oscillator . It seems to me that 
Mr Macintosh is after a dual-tone multi¬ 
frequency (DTMF) generator. 

Moreover, the timing requirements he 
specified suggest that he has fallen dupe 
to a ‘hacker s coloured box —the name 
given to a mechanism for fooling the 
telephone network into providing free 
phone calls. In the past, the public 
switched telephone network (PSTN) call 
control and billing systems used what is 
known as ‘ in-band ’ signalling. It used 
special DTMF tones (which are carried 
within the audio band) to send these call 
control signals. 

The various coloured boxes were 
designed to fake these control signals, in 
essence to ‘ pretend ’ that the user was a 
telphone company operator or 
exchange. Of course they don't work 
anymore, as a modern PSTN uses a sep¬ 
arate data network for the signalling 
system, which is inaccessible to the 
home user. (Ben Low, via email) 

Hmmm — interesting, Ben. At the 
time when I was thinking about this 
oscillator, the first thing I did was look 
up the DTMF frequencies allocated to 
the keypad of a phone. As those speci¬ 
fied were different, I assumed the oscil¬ 
lator had nothing to do with telephony, 
although I certainly wondered what it’s 
use might be. But from what you say, 
there are quite a few more DTMF tones 
used in telephony. 

So it seems our young reader may be 
fiddling about with 555 timers in an 
attempt to get free phone calls. As you 
say Ben, he’s doomed to failure, but at 
least he’ll know more about electronics 


by the time he has finished. So there’s 
something good in it after all. 

Incidentally, if you’re wondering what 
is meant by a ‘coloured box’, it appears to 
be a way of identifying a circuit for illegal 
use with the PSTN. Ben sent me a list of 
some he had found on the Net. For exam¬ 
ple, a ‘chartreuse box’ is a way of using 
the electricity from your phone line, and a 
‘blotto box’ shorts every phone in the 
immediate area. In fact, some of the boxes 
are downright subversive, like the ‘mauve 
box’ that provides a phone tap without 
cutting into a line. Fortunately, it seems 
these ‘boxes’ represent a wish list, as most 
are impractical. But it makes you wonder. 

TV ad eliminator 

The next letter follows on from our 
discussion in the April issue about cut¬ 
ting out advertisements from a TV pro¬ 
gram. According to the next letter, there 
is such a device: 

I read with interest the short article 
about a TV advert eliminator. Such a 
device does exist, as I have seen one 
demonstrated. In the early 1980s we 
lived in Arkansas in the US, and these 
devices were on sale, either built into a 
video recorder, or as an extra you could 
add. I nearly bought one, but as we did¬ 
n't have a VCR at the time, there was no 
point. According to the salesman, it 
works like this. 

TV stations like to attract the attention 
of viewers when there's an advertise¬ 
ment. In the US, the law prohibits sta¬ 
tions increasing the volume during an 
advertisement, but there is no law 
against increasing the amplitude of the 
transmission. This, according to the 
salesman, is why ads are always 
brighter and louder than programs. The 
ad eliminator monitors the signal level, 
and when this level increases, it pauses 
the VCR via its remote control. When 
the signal drops back to normal, the 
VCR is started again. 

I remember a combined VCR-TV unit 
that had this feature built in. It also used 
some sort of endless video tape that 
allowed the viewer to replay a part of 
the recorded action at will. I can t 
remember if this meant losing some of 
the recording while the VCR was play¬ 
ing back, but I think it was claimed you 
could watch part of the recording dur¬ 
ing the recording process. 
Unfortunately I never saw this unit 
operating. 1 hope this sheds some light 
on the topic, and perhaps it might spawn 
a project. (Robert Rose, Dural, NSW) 

I’m tempted to say it could only happen 
in America, the birthplace of many won¬ 
drous gadgets. Although you have seen an 
actual device Robert, I am not convinced 
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it has much of a future. You say you saw 
it work at the time, but surely advertisers 
would soon wake up to what’s going on, 
and ask stations NOT to increase their 
transmission amplitude? 

As well, using the carrier amplitude to 
provide a switching signal has many 
problems. For starters, it’s unlikely that 
any two locations receive at the TV 
antenna terminals the same level of car¬ 
rier. There are so many variables, such 
as the type of aerial or aerial cable, the 
length of the cable, the signal strength at 
the antenna and so on. 

But let’s say you can adjust the elimi¬ 
nator to compensate for this. What hap¬ 
pens when it rains, or when a plane 
interferes with the signal? Or what about 
when the overall carrier level changes 
with the video content? I cannot see how 
such a device can be reliable. Missing 
out on the end of a movie because a 
plane flew over would annoy me far 
more than watching the advertisements. 

So I guess I’m not convinced that this 
device is practical. But here’s another 
letter on the subject: 

A couple of years ago, a person I once 
worked for popped up on the news, hav¬ 
ing developed and patented a device for 
ad 4 zapping’. Since then I’ve heard 
nothing. I thought at the time it was a 
strange thing for him to be doing. 

I suspect it was a revenue raising 
ruse, as anyone who develops such a 
device will probably find themselves 
receiving cheques from lawyers wanting 
to prevent such a device becoming a 
reality. (Chris Johnson Walker, 
Whiporie, NSW) 

It seems a rather difficult kind of ‘rev¬ 
enue raising ruse’, Chris. Surely the 
lawyers would want proof that the device 
actually worked. You’ll notice that I’ve 
not identified the person you mentioned in 
your letter. However I can say the compa¬ 
ny Chris worked for was well known, and 
technically ahead of its time. 

So, ruse or real? We’ll probably never 
know. But there’s one thing you can be 
sure of, if someone does develop a reli¬ 
able ad ‘zapper’, our erstwhile advertisers 
will change the rules to beat it. Let’s hope 
the ABC continues to remain ad-free! 

Scope extender 

You might recall some time ago I 
included a letter from a reader new to 
electronics, seeking advice about a 
device that would allow his low band¬ 
width scope to show signals well outside 
its frequency range. I explained that the 
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usual method of doing this with an RF 
carrier is to down convert it, that is to 
change the carrier frequency while still 
retaining the modulation. This is done in 
all radios and TV sets, and can be done 
with a scope as well. 

However I had forgotten about the 
method described in the following letter. 
It’s probably out of fashion now, but it 
might be the basis of the device the read¬ 
er described as being available in the US: 

There is a method of periodic signal 
processing to lower its frequency that 
goes back to the days when scopes had a 
bandwidth of no more than 20 or 
30MHz. It uses a stroboscopic effect by 
sampling the input signal with a fre¬ 
quency slightly lower than the input sig¬ 
nal. It’s a variation of the sample and 
hold technique, in which the sampling 
frequency is synchronised with the fre¬ 
quency of the input signal. 

When the sampling frequency is 1% 
lower than the input frequency, it gives 
one sample from each cycle of the input 
signal, but delayed in phase by 3.6 °. The 
train of samples is then passed through 
a low pass filter. 

If the input signal is periodic (same for 
each cycle), the output voltage from the 
circuit has much the same shape as the 
input, but the frequency is 100 times 
lower. This is shown in Fig.l, although 
for clarity, the sampling frequency is 20% 
lower than the fr equency of the input. 

The limitation with this method is it 
won't pick up transients or events that 
occur at irregular intervals. But it does 
give an enormous increase in the range 
of fr equencies that can be displayed. 
For example, back in the 60s, I owned a 
Polish oscilloscope model OSA 601 that 
had a bandwidth of 60MHz, with the 
inbuilt stroboscopic block increasing 
this bandwidth to a few GHz. 

Building this circuit is probably beyond 
the hobbyist, as it uses special ICs, and 
requires excellent stability. I also doubt if 
it is available commercially, as today’s 
scopes have a much wider bandwidth and 
don’t need this enhancement. (Marcin 
Frankowski, Wellington, NZ) 

Thanks for this information, Marcin. 

I remember seeing a similar device 
some years ago, but I can’t remember 
seeing it in operation. Still it’s interest¬ 
ing in these days of sampling digital 
oscilloscopes to realise the technology 
goes back quite a way. Incidentally, if 
the sampling frequency in Fig.l is 
increased, the output waveform will be 
a better replica of the input. 


Beta tapes 

In May I responded to a reader’s 
enquiry about the availably of Beta 
video tapes, saying these are now rather 
hard to come by. But: 

I own two Beta video recorders, and 
can tell you that Sony brand Beta cas¬ 
settes are available from Tandy and 
Dick Smith, but perhaps not at smaller 
stores. (B. Holcombe) 

So, they are still around, which is 
good to know if you own a Beta 
machine. Thanks, Mr Holcombe. 

68HC11 microcontroller 

I’ve received a number of letters about 
the availability and virtues of the Motorola 
68HC11 microcontroller, as opposed to 
the better known 68HC05 family. The first 
deals with purchasing a ‘HC11: 

I noticed in the March edition a letter 
from a reader (Rob Moulis, Hackett, 
ACT) asking about suppliers of the ‘HC11 
chips for use in a robot. They are avail¬ 
able from RS Components and, I suspect, 
from Farnell. In fact, the most difficult to 
get parts are the support chips, and of 
course the various sensors needed for a 
robot. A good source for motors and 
gearheads is Ernie Australia. 

By the way, for someone into robotics, 
another great book and kit is the The 
Muscle Wires Project Book and deluxe 
kit, which deals with the amazing field of 
shape-memory alloys. The most interest¬ 
ing project is Boris, a motorless six 
legged walking robot controlled by a 
BASIC computer program. It won a gold 
medal at the BEAM robot Olympics. 
Mondotronics also carries ‘bot boards’ 
for the 68HC11, as well as RAM etc. 
(Roger Close, Mulgrave, Vic) 

Robot Olympics! Now that’s some¬ 
thing I’ve never heard of. The mind bog¬ 
gles at what these robots have to do, to 
win a ‘medal’. Still, it’s surely an excel¬ 
lent way to promote the technology. 
Thanks for your letter Roger, and for 
telling us about Boris. 

The next letter came to us via email, 
and the author acknowledges that it 
‘rambles a little’. I’ve had to do quite a 
bit of pruning, but hopefully I’ve not cut 
out any of the important bits. It gives an 
excellent comparison of the HC05 fami¬ 
ly versus the HC11 family: 

Regarding your discussion on the 
68HC05 versus the 68HC11, I want to 
point out that these are families, and 
within each family there are a wide 
range of different microcontrollers, 







Fig.1: The basic circuit for a device to display HF signals on a limited-band- 
width scope, as suggested by Mr Frankowski. It uses sampling at slightly lower 
than the input frequency, to perform frequency downconversion. 


ranging from the simple HC05Jx series 
to the HCllNx or PH8 series. Although 
the HC05 family members share the 
same basic instruction set and process¬ 
ing core, they have no single defined 
common family features, other than the 
simple ones, such as the COP (watch 
dog), and free running timer. 

The HC05K1 has no extra features, 
other than an external interrupt pin, and 
is a 16 pin device, with 32 bytes of RAM, 
10 I/Opins, and 504 bytes of program 
ROM. This is the low end of the family. 

The HC05C8 probably represents the 
middle ground for the HC05 family. It 
has 24 HO pins, and seven input only 
pins, an interrupt, an SCI, an SPI, one 
capture input, one compare output 
(explained later), 176 to 304 bytes of 
RAM, and 7744 bytes of program ROM. 

The larger family members include 
the F8, which is optimised for cordless 
telephone applications, the L28, which 
includes LCD backplane driver circuit- 
ry, and the EO, which has a 64K external 
memory bus. 

The devices in the HC11 family on the 
other hand are extremely feature rich, 
which is the reason for their popularity. 
All members of the family, except per¬ 
haps the D' series, (of which Tm not 
familiar), have three or four input cap¬ 
ture pins, four to five output compare 
pins, an eight-channel eight bit A/D con¬ 
verter, SCI (RS-232), SPI (3-wire seri¬ 
al), 192 bytes to 2K bytes of RAM, and 
256 to 2KB of EEROM. 

Capture and compare timers are 
hardware circuits which, in the case of a 
capture circuit, stores the internal timer 
value when the capture pin changes 


state, and optionally generates an inter¬ 
rupt. These pins can be programmed to 
detect rising or falling edges, and may 
be softv.'are altered. This enables quite 
accurate timing (to within 250 nanosec¬ 
onds on some devices) of pulses, fre¬ 
quences, and other external events. 
These might typically be used to time the 
engine speed of a vehicle, in engine 
management computers. 

The compare circuit is the opposite and 
allows the programmer to generate puls¬ 
es or signal changes at precisely timed 
inteiyals, such as the firing signal for a 
fuel injector. The large number of timer 
sub-circuits on the HC11 family makes 
these devices well suited to automotive 
applications, amongst many others. 

The basic family members are the A, E 
and D series. The D series is not particu¬ 
larly common, with the A and E series 
being the most commonly used. These 
devices are essentially pin compatible, 
with the exception that the E series has a 
user selectable extra capture or compare 
pin, which, on the A series is always an 
output compare. The family members are 
the E/AO, with no ROM or EEROM, the 
E/Al with no ROM but 512 bytes of 
EEROM, the E2 with no ROM but 2KB of 
EEROM, which can be used for program 
or data, and can be programmed in sys¬ 
tem. The A8 has 8K ROM and 512 bytes 
of EEROM, the E9 has 512 bytes EEROM 
and 12KB of ROM, and the E20 comes 
with 20K bytes of ROM and 512 bytes of 
EEROM. All family members have 
between 256 and 512 bytes of RAM. (Alan 
Cook, via email) 

Sorry Alan, that’s all the space I have 
for now. Alan also points out that these 


devices are available from Motorola 
appointed distributors, including Veltek 
and AVNET EMG (formerly VSI). 
These companies have offices in most 
major cities but are geared to service the 
professional developer, and not the hob¬ 
byist. Alan’s letter also discusses prices 
and other aspects of the two families. I’ll 
try and include some more of his letter 
next month. 

What!? 

As I’m running very low on reader 
contributed What?? questions. I’m pre¬ 
senting one from an old book (1966) in 
my collection, written by Professor 
Julius Sumner Miller. Remember him? 
He was a formative person in my life, as 
I’m sure he was for many, with his con¬ 
founding questions that generally had a 
simple answer. 

Most of the questions in the book deal 
with physics, but the one I’ve chosen 
has an electronic feel to it, on the basis 
that it deals with wavelength. I’m pre¬ 
senting the question as it’s written in the 
book, to capture the professor’s quirky 
and entertaining writing style. 

A water wave in the sea — the ocean 
— having a certain wavelength has a 
certain velocity. The wavelength is the 
distance between any tw y o consecutive 
points in the same phase — that is, for 
simplicity, the distance, say, between 
successive peaks or humps. So this wave 
has a very fixed speed. Suppose the sea 
was now a sea of mercury. What do you 
think about the speed of the wave now? 

Answer to 
June’s What? 

The cosine of angle theta is 0.5, so theta 
1 and theta 2 both equal 60°. AB is obvi¬ 
ously one side of an equilateral triangle 
which can be inscribed in the circle. 
Hence the area of the sector ACBO is one 
third the area of the circle (1/3 x n x 4 x 4) 
which equals 16.755. The area of the tri¬ 
angle AOB is 2 x V( 16-4) = 6.928 (by 
Pythagoras). Therefore the required area 
is 16.755 - 6.928 = 9.827. ❖ 


EA’S READER SERVICE BBS 

As part of our service to readers, 
Electronics Australia operates a Reader 
Information Service Bulletin Board System 
(BBS), which makes available a wide range 
of useful information for convenient access 
and rapid downloading. You can also leave 
contributions to some of our columns. 

The BBS is ANSI compatible and is cur¬ 
rently operational for virtually 24 hours a 
day, seven days a week, on (02) 
9353 0627. Use any speed up to 28.8kb/s. 
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VIDEO CAMERAS & EQUIPMENT 

Only: $79! PCB VIDEO CAMERAS 
with Board or Pinhole lens -Only: $79! 
INFRARED ILLUMINATORS & KITS 
Complete Lamp 240 vac Auto on/off $149. 
52 mm Round Lamp Tubular/Hooded 
Style Enclosure 50 LED 12 Watt $50. 
Rectangular 88 LED 22 Watt $72, 180 
LED 845 nm 45 Watt $113,210 LED 
52Watt 845nm $135. Options: 820, 845, 
880, 940 nm, 22, 24, 50, 60 Degree 
Radiation Angles. PCB Modules 420 
line 0.05 lux $144. 

PCB PINHOLE 460 line 0.05 lux $177. 
28 x 28mm PCB Modules - THE TINIEST! 
Robust Mini Cube Cameras $147. 

Dome Ceiling Cameras $197. 

C Mount Cameras - Only $99 
JAPANESE CS MOUNT LENSES! 

8 mm Adjustable Iris $66. 

8 mm Automatic Iris $79. 

Colour Modules and Cameras $449. 
Pre-Amp/ Microphone Modules $35. 
Video Transmitter Modules $54. 

Baiuns 100/75 Ohm - Use UTP or 
Telephone Cable for Video - Only $19. 
Monitors 5.5, 7, 9, 12 Inch from $119. 
Quad Screen Processors from $410. 
Colour Quads 512 x 512 from $929. 
Wireless CCTV Video/ Audio Sets TX 
Camera & Receiver from $373. 

Plus Ancilliary & Specialised items: 11 
Board, 5 Pinhole, 15 C/CS lenses. 
InfraRed Cut, Pass & Polarising Filters. 
74 mW Infra Red LEDs from 48 cents! 
BEFORE YOU BUY! Ask for our 
Detailed, Illustrated Price List & 
Application Notes. 

Also available CCTV Technical, Design, 
Reference Manuals & CD ROM. Prices 
include tax Discounts available! 

All Things Sales & Services 
(08) 9349 9423 Fax (08) 9344 5905 

PCBs Made, One or Many. 

Low prices, hobbyists welcome. Sesame 
Electronics (02) 9554 9760, 

Fax 9718 4762, skybus@zip.com.au. 
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kitsrus.com is the new URL for DIY 
ELECTRONICS. Secure credit card 
buying online. Buy components direct 
from Hong Kong & save. Email: 
peter@kitsrus.com 

UNUSUAL BOOKS: 

Electronic Devices, Fireworks, 
Locksmithing, Radar Invisibility, 
Surveillance, Self-Protection, Unusual 
Chemistry and More. For a complete 
catalogue, send 95 cents in stamps to: 
VICTOR PRESS, Dept E, PO Box 434 
Brighton, SA 5048 

Homemade Generator-plans 

URL: http://www.onekw.co.nz/ 

A Simple PIC84 Programer: 

LED model 6 lights $65, LCD model 
16x1 char. $75, pp $5. Others available. 
EST Electronics (02) 9789 3616, 

Fax (02) 9718 4762. 


SMALL ADS: 

The minimum acceptable size of two 
centimetres x one column costs only S70. 
Other sizes up to a maximum of 10 
centimetres are rated at S40 per centimetre. 

CLASSIFIEDS: S6 for 40 letters. Just count 
the letters, divide by 40, and multiply by S6. 
Round up to the nearest multiple of $6 
Minimum charge SI2. 

CLOSING DATE : 

Ads may be accepted up to the 10th of the 
month, two months prior to issue date. 

PAYMENT: Payment must be in advance 
by cheque, money order or credit card, 
include your name, address, and credit card 
details. Faxes accepted. Payment should be 
sent with your advertisement, to: 

THE ADVERTISING 
PRODUCTION MANAGER 
ELECTRONICS AUSTRALIA, 

P.O. BOX 199, ALEXANDRIA, NSW 2015 
PHONE (02) 9353 0740 • FAX (02) 9353 0997 


ACE 



Amidon Ferromagnetic Cores: 

For all RF applications. Send business 
size S.A.S.E. for data/price to RJ & US 
Imports, Box 431, Kiama NSW 2533. 
Agencies at Webb Electronics, Albury; 
Assoc TV Service, Hobart; Truscotts 
Electronic World, Melbourne and 
Mildura; Alpha Tango Products, Perth; 
Haven Electronics, Nowra; WIA 
Equipment Supplies, Adelaide. 

Car/Rally Computer Kit - 

fuel sensors, speed sensors. 

68HC05 & HC11 Development 
Systems - Oztechnics, 

PO BOX 38 lllawong, NSW. 2234 
Ph: (02) 9541 0310, 

Fax: (02) 9541 0734, 
http://www.oztechnics.com.au/ 

Large Quantity of old Electronic Test 
Equipment. Meters, tuners, valves, 
capacitors, resistors, radios, micro¬ 
phones, magazines, technical books, 
etc. Ring or call at Brookvale Bazaar, 
505 Pittwater Road, Brookvale NSW. 
Tel (03) 9905 0384. Open 7 days 

Subscribe to 

Electronics 

Australia 

for your chance 
to WIN one 
of six Fluke 123 

























Wanted: Sharp PCI600 

(not PC 1500) Pocket Computer for 
special application. We will pay $300 
for a good unit complete with 
Ramcards. Phone Tom or Murray 
(02) 9584 2639 (Business hours). 

We will pickup unit anywhere in 
Sydney. 


Printed Circuit Board Manufacture 

48-Hour service • High quality • Low prices 
1 offs to any quantity 
Artwork designed if required 
Call for obligation free quote. w w w G O 

Uik. INSTANT PCB’SPO BOX 448 AVALON 2107 

Ph: (02) 9974 1189 Fax: (02) 9974 5491 




Professional 

AUDIO TRANSFORMERS 
FREE 16 PAGE CATALOG AVAILABLE 
Fax Toll-Free 1-800-12-8491 
* SESCOM, INC. sescom@anv.net 

2100 WARD DR., HENDERSON, Nevada 89045 
Tech Line 702-565-3993 (weekdays 8am • 4pm PST) 
Office 702-565-3400 Fax 702-565-4828 



INDUSTRIAL ELECTRONIC SERVICE 

custom design to production, prototyping 
repairs to electronic equipment + power supplies 

CAMPAD ELECTRONICS 

PO BOX 269 CAPALABA QLD 4157 
ph (07) 3245 2008 fax (07) 3823 3428 


r MicroZed Computers 


PO Box 634 ARMIDALE 2350 © 067 722 777 
Fax 067 728 987 ©Mobile 014 036 775 
HTTP://www.microzed.com.au/~microzed 
Specialising in easy to get going hard 1 soft-ware kits 


PyfMMX* 


BASIC STAMPS 
& PIC Tools 


(Credit cards OK) 

Send 2 x 45c stamps for information package 



Only research can fill in the gaps. 


MS 

Multiple Sclerosis. 



Essential 

Business Tool 

Inside Business Australia is the monthly 
business title that covers today’s needs of small 
to medium-sized business enterprises. 

It is the essential business tool for the 90s, providing 
information on: 

• Management ideas to improve business in today’s 
marketplace 

• Updates on government policy and how it relates to you 

• Profiles on successful people 

• Marketing advice to increase sales 

• Fleet and lease savings 

• Legal and accounting strategies 

• Export opportunities 

On sale at your newsagent 

or phone 1800 800 933 
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SPECS IN SECS: 

1C DATA ON THE INTERNET 


sem,conductor manufacturers including National Semiconductor, Motorola 

by DARREN YATES 


Like most of the forms of media we 
know, the potential of the Internet is still 
fairly much unrealised. While it has 
become the hangout of those addicted to 
chat lines and games, and the greatest 
excuse for the marketers who don’t 
reach their advertising targets, there are 
a comparative handful of sites which 
contain a veritable goldmine of informa¬ 
tion for the electronics engineer and the 
hobbyist alike. 

As I have often said in my 
Experimenting with Electronics’ col- 
umn, having specifications of ICs on tap 
not only makes it easier to stay up to 
date, it makes it easier to learn. 

When I started thinking about designing 
my own circuits around 10 years ago, the 
only way you could figure out exactly 
how an IC worked was to buy complete 
sets of databooks. You only needed to col¬ 
lect the set of National Semiconductor’s 
linear volumes, the CMOS databook, a 
few from Texas Instruments and you’d fill 
up a shelf in quick time. 

I still remember looking down the long 
rows of Philips databooks in the library at 
Macquarie University. And they weren’t 
cheap either — just tooling up with a 
basic set of books could cost you well 
over $300. For a large company, that’s an 
easy tax deduction; but for the individual, 
it was a pretty big expense. 

Luckily, that’s now all changed. 

Internet resources 

Rather than considering the Internet a 
pleb tool for the masses’, engineers can 
now really make full use of the Internet 
as a resource. In just a short time, I man¬ 
aged to find over 40 semiconductor 
manufacturers who have their datasheet 
database on-line free of charge. 

Companies such as * National 
Semiconductor, Philips, Motorola and 

T.r™ 0n now have many, many 
of the ICs on their books online 

While a number of the smaller com- 
pames want you to ‘register’ before 

S' e L y ° U rumma ge through their 
library, this usually only requires a 
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Speed, pP-Compatible 
8-Bit ADC with Track/Hold Function 


FEATURES 

Fail Conversion Time 660 ns max 
! ».? H * TraC,, * nd Mo « Function 
1 MHi Sample Rate 
Unipolar and Bipolar Input Ranges 
Ratio metric Reference Inputs 
No External Clock 

Extended Temperature Range Operation 
Skinny 70 Pin DIP,. SOIC and 70 Terminal 
Surface Mount Packages 


GENERAL DESCRIPTION 

S F«4. 8-btt. sampling, analog-to-digital 
,mF ’ 0VB4 P* rfonninc « over the popS 
converter time of 660 m (v*. 1.36p» for 
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A lot of downloadable device data is in pdf fnrma# . . , 

name, address and an email rnntaot _— 


name, address and an email contact 
address. For that amount of free info, 
it’s not so much of a worry. If it does 
worry you, only a small number of sites 
are worrying about this and usually just 
to get you on their mailing list. 

The four sites I’ve just mentioned are 
all anonymous and free from any regis¬ 
tration — just go in and have a look for 
what you want. 

PDF files? 

The only problem with the Internet is 
that HTML or Hypertext Markup 
Language, as used for Web pages, is not 
very conducive to producing datasheets 
as you d normally expect to see them 
Happily Adobe, makers of software such 
as Photoshop and PageMaker, saw a real 
need for a simple but effective electronic 
book publishing application which would 
make it easier to create electronic docu¬ 
ments with a rich graphics/text mix. The 
result was Adobe Acrobat, and many of 
the semiconductor companies on the net 
are using this as a defacto standard for 


reading datasheets. That’s why most of 
the datasheets download as ‘.PDF’ files, 
which are displayed and printed out using 
Adobe s Acrobat Reader application. 

The results are excellent. Acrobat 
Reader is easy to use, with print and 
zoom capabilities so that you can get 
closeups of tables or images as well as 
being able to print them out on paper 

I had a quick run through printing out 
a couple of National Semiconductor 
datasheets, and even if you only have a 
300dpi inkjet printer, the results are 
great. On a laser printer, you’d be hard 
pressed to tell the difference between it 
and the original published work. 

But the best thing is that Adobe has 
made Acrobat Reader available free of 
charge, from their web site at 
www adobe.com. Simply log on and 
download the self-installing program. 

The reader occupies around 5MB of 
space on your hard disk drive and you’ll 
need W'" dows 95 to use the latest ver- 
sion (V3.0). If you’re running Windows 
3.11, there are older 16-bit versions 
























































TABLE 1: Semiconductor Manufacturers on the Web 


Company URL Address (precede with http://) 

Advanced Micro Devices.www.amd.com/products/products.html 

Advanced Power Technology.www.advancedpower.com/ 

Analog Devices.www.analog.com/products/index/index.html 

Apex Microtechnology.www.teamapex.com/data_sheets.html 

Burr-Brown Corp.www.burr-brown.com/Products/Products.html 

Qy r j x .www.cyrix.com/ 

Dallas Semiconductor.www.dalsemi.com/DocControl/index.html 

EXAR Corp.www.exar.com/products/prodalph.htm 

GEC-Plessey.www.gpsemi.com/products/proddata.htm 

Harris Semiconductor.www.semi.harris.com/ 

Hltechi .www.halsp.hitachi.com/ 

Information Storage Devices.www.isd.com/product/prodinfo.htm 

Integrated Device Technology.www.idt.com/corpinfo/products.html 

i n t e i.www.intel.com/intel/product/index.htm 

International Rectifier.www.irf.com/product-info/datasheets.htm 

Lattice Semiconductor.www.latticesemi.com/cgi-bin/lattice_list_files 

Linear Technology.www.linear-tech.com/prodinfo/ 

LSI Logic.www.lsilogic.com/cgi-bin/ll_step1_tech 


Maxim.. 


,206.65.84.190/ 


MicroSemi Corporation .www.microsemi.com/products/PRODUCTS.HTM 

MIPS Technologies.www.sgi.com/MIPS/products/index.html 

Mitel Semiconductor.www.semicon.mitel.com/Products.html 

Motorola.motserv.indirect.com/sps/General/chips.html 

Music Semiconductor.swww.music.com/mu9c3480a.pdf 

National Semiconductor.www.national.com/design/index.html 

NEC Semiconductor.www.ic.nec.co.jp/english/products/index.html 

Oki Semiconductor.www.okisemi.com/public/nt/Products.html 

Opt! .www.opti.com/support/products/931.htm 

Philips Semiconductor.www.semiconductors.philips.com/designerindex/ 

PowerTech.www.Power-Tech.com/index1.htm 

Samsung Semiconductor.www.sec.samsung.com/ 

SGS-Thomson.www.st.com/stonline/books/pdf/menu/bookshop.htm 

Siemens.www.sci.siemens.com/cgi-win/wincgi.exe 

Simtek .www.simtek.com/simtek/docs/ProductList.html 

g on y www.sel.sony.com/semi/pdctguid.html 

TDK Semiconductor.www.tsc.tdk.com/ 

TEMIC Semiconductors.www.temic.de/products.html 

Texas Instruments.www.ti.com/sc/docs/schome.htm 

Toshiba.www.toshiba.com/taec/components/family/family.html 

Unitrode www.unitrode.com/prods.htm 

X icor www.xicor.com/xicor/menulink/link3.htm 

Zetex Semiconductors.www.zetex.com/guides.html 

Zllog www.zilog.com/products.html 


which you can obtain from various 
shareware sites. Remember this is only 
a reader — if you want to create your 
own electronic books, you’ll need to 
buy the complete Acrobat suite. 

When you’re browsing through the 
web sites, any file with the extension 
PDF is an Acrobat file which can be 
read by your newly-installed reader. 

The size of the PDF files can vary 
depending on the length of the 
datasheet, from as little as 80KB for dis¬ 
crete components to up to around 1MB 
for larger function-specific ICs. 

The obvious bonus of all this is that 
you don’t need to be on-line every time 
you want to look up an IC. If you’ve 
downloaded the PDF file, you just start 
up Acrobat Reader and look for that 
particular file. 

Just a word of warning: not all manu¬ 
facturers have given self-explanatory 
file names to their PDF files. But you 
can quite easily rename the files once 
you’ve downloaded them, to turn them 
into something more meaningful. 

Download times will depend on your 
Internet Service Provider (ISP) and 
where the info has to come from. 
Unfortunately none of the sites is locat¬ 
ed here in Australia; most are either in 
Asia or the USA. 

The sites 

The list in Table 1 is by no means 
exhaustive, but it contains most of the 
top 50 semiconductor manufacturers 
from around the world. 

Unfortunately, some of the more com¬ 
mercial Web sites such as those of 
Samsung, Intel and AMD can be a little 
difficult to navigate, with plenty of corpo¬ 
rate advertising that can only be described 
as being ‘in your face’ from the word go. 

To load up a site, simply type the URL 
line that appears next to each company in 
your web browser’s address line, and hit 
‘Go’. Where possible, I’ve given you the 
link as close to the information as possi¬ 
ble. Some companies give you a complete 
alphanumeric list in one section while 
others split up their devices into separate 
categories. Where possible, I’ve taken you 
to the last step before this categorisation. 

The more accommodating sites will 
also have application notes on-line, so 
that you can use their circuit examples 
to get yourself up and running. 

Some sites are also more difficult to 
hop on to than others. For example, I 
had great difficulty hitting the 
International Rectifier site. There are 
times in the life of every Web site when 
the site has to come down for periodic 
maintenance. Usually this lasts no 
longer than an hour or so, so give it a 


rest and come back to it later. The great 
thing though is that most semiconductor 
sites are not the most popular, which 
means on the whole you’re should never 
get a ‘server too busy’ message. 

Not all sites are willing to give you 
the same amount of info. The Intel site, 
while being quite flash with lots of 
downloadable software, contains pre¬ 
cious little real information about their 
chips — which I guess in the light of 
AMD and Cyrix breathing down their 
neck, one can understand. 

For the hobbyist, the National 
Semiconductor and SGS-Thomson 
sites have a wide range of information, 
with SGS-Thomson having one of the 
most complete references to the 4000 


CMOS family. 

There are also sites with plenty of 
FET and standard bipolar junction tran¬ 
sistor datasheets, as well as specialist 
sites such as International Storage 
Devices with their range of voice 
recorder ICs. 

Most sites also have dealership infor¬ 
mation, so that provided you can pur¬ 
chase enough quantities, you should be 
able to get the IC you want. 

Whatever your fancy, the Internet has 
some excellent sites — whether you re 
interested in designing your own circuit 
as a hobby, or if you’re chief engineer 
for a large corporation. Device 
datasheets are now easier to get than 
ever before! ❖ 
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The Fisk Radiola 257: ‘Big is beautiful’ 

AWA’s Fisk Radiola model 257 for 1937 had the latest in everything. It was big and expensive 
but a brilliant performer — delivering reception and audio quality about as good as it was possi¬ 
ble to get from a traditional open-backed console cabinet. 


Whilst the four-valve- 
plus-rectifier set was the 
predominant receiver for 
1937, some manufacturers 
ventured into the exotic 
designs using up to the 
minute techniques. Such 
was Fisk Radiola’s model 
257. Thumbing through the 
Australian Official Radio 
Service Manual for 1937 


shows that only four manu¬ 
facturers were game enough 
to try the new metallic 
valves. Only Healing used 
them for all of their electric 
models. The other manufac¬ 
turers used them sparingly, 
but AWA Radiola did 
incorporated them into the 
model 257. 

Although the advertising 


brochures claimed the model 
257 contained 10 valves, 
when pared down to basics it 
was a three-band superhet 
with a tuned RF stage. That 
is where the similarity to any 
other receiver ends! 

Of all the 1937 models that 
were available, only a couple 
had push-pull 2A3’s in the 
output. Healing marketed a 
very powerful set, their 
model 777E (seven valves 
plus rectifier), using push- 
pull 6L6’s in what must have 
been a powerful audio stage 
indeed. The AWA model 
262, the larger brother of the 
257, also had push-pull 
6L6’s in the output, but the 
front end and other features 
remained the same. 

Stylish cabinet 

For a start, the 257 was 
housed in a very stylish cab¬ 
inet. As one leaflet says, 
‘The magnificent console 
cabinet embodies the latest 
tendencies in modem furni¬ 
ture design and features rich 
walnut and zebrano veneers 
with full polished hand 
rubbed finish’. True enough. 
As the photo in Fig. 1 shows, 
it has a concave speaker baf¬ 
fle decorated with curtained 
grille cloth to give the 
appearance of a proscenium 
of a theatre. The well-pro¬ 
portioned cabinet features 
black pinstripe piping and 
black knobs and escutcheon, 
to highlight the beautifully 
grained timber. 

There is a magic-eye tun¬ 
ing indicator, which together 
with the dial scale is posi¬ 
tioned for ease of viewing 


whether sitting or standing. 
The shape of the tuning gang 
plates are such that the dial 
markings are as linearly 
spaced as it is possible to get, 
and the dial contains more 
than 100 station call signs. 

Mechanical features 

The dial is an interesting 
affair. Above the broadcast 
band station markings, 
which are on a flat dial, is a 
rotating cylinder calibrated 
in frequency and corre¬ 
sponding to the station mark¬ 
ings below. The axis of the 
cylinder is parallel to the 
length of the dial beneath. 
When either of the short¬ 
wave bands are selected, the 
cylinder rotates, and shows 
the shortwave calibrations in 
wavelength, together with 
the mandatory legends 
‘Rome’, ‘Paris’, ‘London’, 
‘Moscow’ and so on. Why 
they bothered with his Lord 
only knows, for those mark¬ 
ings are quite irrelevant to 
tuning those particular sta¬ 
tions. 

As the shortwave bands 
are selected, the main dial 
lamps are extinguished and 
the cylinder dial is separately 
illuminated. Nothing, it 
seems, was left to chance. 

The mechanics of provid¬ 
ing for this visual extrava¬ 
ganza are quite complex and 
would have required a con¬ 
siderable amount of tooling 
and engineering during the 
manufacturing process. 

Another feature common 
to the better class of 
Radiolas was, for want of a 
better description, the ‘sec- 



Fig.1: The AWA Radiola model 257 of 1937 looked most 
imposing in its handsome cabinet , and had ‘biq’ perfor¬ 
mance to match. 
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Fig.2: The circuit of the 257. With an RF stage, separate local oscillator, magic-eye indicator and audio muting system in 
addition to AGC, it delivered a high level of performance. 


tional’ vernier tuning. Normally, the 
tuning shaft is friction coupled to the 
tuning capacitor to achieve a suitable 
dial rotation reduction ratio. However, 
on this and other Radiolas, the ‘outer’ 
or main tuning shaft is in turn planetary 
driven by an inner or ‘knob’ shaft by 
means of ball bearings, which together 
with a mechanical stopper, allows only 
one rotation of the knob shaft that can 
be planetary coupled to the main shaft. 
After the knob shaft has reached the 
stopper, it then becomes directly cou¬ 
pled to the main shaft. Of course, the 
knob can be rotated in the other direc¬ 
tion, whereupon the planetary drive 
will come into effect, until the stopper 
then directly couples it to the main 
shaft again. 

The beauty of this system is that the 
slow motion effect is there right 
where it is needed; for searching a sta¬ 
tion — and without the need to sepa¬ 
rately engage another form of reduc¬ 
tion gearing. The tuning knob can be 
gently rocked back and forth for very 
accurate fine tuning, particularly on 
the shortwave bands. 

Electrical features 

This is one of the few sets with a ‘mut¬ 
ing’ control, which accounts for the fifth 
control knob in the set. The muting con¬ 
trol is device for eliminating all signals 
which fall below a certain strength, as 
predetermined by the setting of the con¬ 
trol. It is much like a ‘squelch’. 

Other features are the magic eye tun¬ 


ing indicator, a treble cut tone control 
(what else?) and a single ended 6L6 
output stage driving a very high quality 
‘Amplion’ electrodynamic speaker. 


The sound reproduction is about as 
good as is possible from this type of 
speaker in an open-backed console cab¬ 
inet, without the recourse to full range 



Fig.3: The chassis is quite tightly packed, explaining why metal valves must be 
used. Note the metalwork surrounding the dial. 
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tone compensation. 

The circuit itself 

The circuit is shown in Fig.2. 
Although there are indeed nine 
valves plus the magic eye, two of 
these are type 6H6 twin diodes used 
for various functions and of course 
one is the rectifier. The valve lineup 
is (1) 6K7 RF amplifier; (2) 6L7 
mixer; (3) 6J7 oscillator; (4) 6K7 IF 
amplifier; (5) 6H6 detector and AVC 
(AGC) diode; (6) 6H6 muting control 
diode and back-bias control diode; 
(7) 6L7 audio amplifier; (8) 6L6 
audio output; (9) 80 rectifier; and 
(10) 6G5 tuning indicator. 

The aerial input is fed to the grid of 
the 6K7 RF amplifier via the usual 
input transformer (one per band), and 
thence transformer coupled to the 
super-control grid of the 6L7 mixer. 
The 6J7 local oscillator is an elec¬ 
tron-coupled type, which is described 
as ‘resistance stabilised in frequen¬ 
cy’; the output is derived from the 
cathode and injected directly into the 
6L7 injector gird via Cl5. The 6L7 
was designed for just this purpose. 

The resultant intermediate frequency 
is fed via the two IFT’s (T10, T11) and 
the 6K7 IF amplifier to the first of the 
6H6 diodes. The diode load in this case 
is provided by the volume control, 
R12. The second diode unit is to pro¬ 
vide the AGC voltage. This diode is 
fed from the primary of T11 via C35. 


AVO cii6o \&lve Tester 



• Checks heater continuity. 

* Measures insulation 
between dear 
with valve hex 
or cold 

► Measures aithcxie/ 
heater insulation 
( for indirectly 
heated valves ). 

' Rapidly indicates if a 
valve is good or fxtd 
' Measures the mutual 
conductance of a valve. 
Measures anode ament. 
Checks rectifiers and dicxles 
under load conditkxis. 
Measures gas current to /A. 


macsERvicE 


Macservice Pty Ltd 

20 Fulton Street, Oakleigh sthf Vic 3167 
Tel: (03) 9562 9500 Fax: (03) 9562 9590 



Fig.4: Although the circuit is fairly complicated , there's generally plenty of 
room under the chassis. Most of the components are quite accessible apart 
from those in the front end (right). 


The anode of the bottom 6H6 is also 
fed from C35. The cathode of the bot¬ 
tom 6H6 is switched to the back-bias 
network and provides about -5V 
(R24/R25) on the broadcast band and 
about -2.5 V (R25/R26) on each of the 
shortwave bands. As can be seen, AGC 
is not applied to the 6L7 on the short¬ 
wave bands. 

The action of the left-hand diode in 
the bottom 6H6 is interesting. When 
the carrier signal, after rectification 
via the left-hand diode of the top 
6H6, becomes less negative than the 
standing bias, the anode is positive 
with respect to the cathode and the 
valve conducts, thereby applying the 
standing bias upon the grids to which 
it is switched. When in the case of a 
stronger signal the AGC voltage is 
more negative than the standing bias, 
the valve has no effect and the full 
AGC is applied to the grids. 

Presumably, this circuit was 
included so that the standing bias 
would not be applied to the junction 
of R13/R14 and thence to the grid of 
the tuning indicator. 

The muting diode 

R20 is the muting control, and ulti¬ 


mately controls the voltage applied 
to the injector grid of the 6L7 audio 
amplifier stage. The voltage of this 
injector grid has a marked bearing on 
the gain of that particular valve. It 
gives it a variable-mu effect without 
the need to involve the control grid, 
such as in the case of an ordinary 
variable-mu RF pentode. 

When R20, which is only a 3000£2 
pot, is at the earth end, R18/R19 form 
a cathode load for the right-hand 
diode of the bottom 6H6. Depending 
upon the signal strength, a slightly 
positive voltage will appear at the 
cathode, and once filtered via 
C40/R27/C41, appears at the injector 
grid of the 6L7 — allowing maxi¬ 
mum gain. In this position, the injec¬ 
tor grid measures up to +1.0V on a 
strong signal, and about -0.3V on a 
weak signal. 

When R20 is rotated fully in the 
other direction, the full back bias (as 
derived across R21) is applied to the 
cathode and more importantly to the 
injector grid of the 6L7, thereby 
reducing considerably the gain of that 
stage. The incoming rectified signal 
must exceed this bias before the diode 
can conduct and apply the positive 


100 ELECTRONICS Australia, July 1997 


























READER INFO NO.16 


voltage to the 6L7. R17 functions to 
provide the diode load, together with 
R18, and together with R19 provides a 
2M£2 bleed across the diode. 

The voltages I measured at the 
injector grid of the 6L7 when the full 
muting was applied were -0.25V with 
a full signal and -10.6V with no or 
weak signal. This amount of bias 
(injector grid voltage) is sufficient to 
almost turn the stage off! 

The muting control is very effective 
on short waves — so effective that 
nothing gets through! On the broadcast 
band it does ensure that only the 
stronger signals are passed. Just why it 
was incorporated is open to debate; it is 
quite an enigma. The scheme was 
dropped the following year. 

In all probability it was seldom, if 
ever, used by the listener — but it 
made a great sales pitch. In an era 
when the ability to ‘pull in’ weak sta¬ 
tions from hither and yon was a major 
attribute of any receiver, and such 
abilities were energetically extolled 
by salesmen, why did AWA put in a 
control that cuts them out? 

Performance 

The performance of this set is noth¬ 
ing short of outstanding in every 


respect. This model marked the intro¬ 
duction of the new slug-tuned inter¬ 
mediate frequency transformers, the 
high impedance Litz-wound primary 
winding on the broadcast band aerial 
and RF coils, rigid ‘air trimmers’ for 
all stages on all bands, and quite solid 
mechanical assembly of the whole 
chassis. AWA in particular made 
exceedingly good coils, and RF and 
IF transformers which were sealed 
against moisture. 

AWA’s are arguably the best 
Australian made receivers, in fact. 

Selectivity is very sharp, and 
although I had no access to a labora¬ 
tory standard signal generator in 
order to undertake definitive testing, 
seasoned and experienced ears will 
realise that this set is about as good as 
it is possible to get. The next step up 
from this design would be a commu¬ 
nications receiver. 

Repairs & restoration 

Access to factory literature is a defi¬ 
nite advantage if you want to repair 
and/or restore this type of set, but is pos¬ 
sible to work from just the circuit dia¬ 
gram. Short of trying to repair a simple 
fault, a circuit diagram is a must. It is 
published in the AORSM for 1937. 


Whilst AWA made very good coils, 
unfortunately the same cannot be said 
for their black paper capacitors! 
(They earned a reputation for leakage 
and capacitance loss early in their 
working life). 

Providing no one has ‘mucked 
around’ with the coils or the switches, 
or attempted to doctor the muting 
control, most components on the 
mounting panels can be located even 
though it might take a little time. In 
this regard, the factory literature is a 
definite bonus. 

Unfortunately, although some may 
disagree, the metal valves as speci¬ 
fied are a must. As well as there 
being insufficient space for the glass 
counterparts, the socket assembly is 
such that the larger bases of the glass 
equivalents will not seat properly in 
the sockets designed for the metal 
types. Also, glass 6H6-GT’s provide 
no shielding against stray pick-up 
and the result is a burst of audio 
instability. 

If, after repairs, the voltages match 
up to those stated and a standard align¬ 
ment procedure is followed, this 
receiver can take pride of place in both 
appearance and performance and 
enhance the best of collections. ❖ 
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Moffat's 

Madhouse... 


by TOM MOFFAT 


Virtual Tom whoops it up! 



Ah, how did we ever live without e- 
mail? It might sound like I’m getting 
obsessed with it. I’ve already devoted a 
couple of these columns to e-mail in the 
past few months; the romantic side as e- 
mail love letters, and the dangerous side 
of e-mail privacy issues. Now comes 
something new and completely differ¬ 
ent: how to transport yourself to a party 
half a world away, as Virtual You. 

Those of you who use e-mail a lot 
may have discovered one of its most 
addictive features: tracking down old 
and almost forgotten friends. In my 
case, most of these are people I used to 
work with in television in Hobart. It 
started with one person, who then hand¬ 
ed my e-mail address to others, who 
then wrote a note to me and then handed 
my address along to yet someone else. 
Great fun! And very nostalgic. 

One message casually mentioned an 
upcoming event: 

The other reason for this greeting is to 
inform you of the next great TVT6 reunion. 

ITS REUNION TIME AGAIN FOR 
PRE-1994 EMPLOYEES OF TVT6, OR 
TASTV. 

WHEN: SATURDAY 1st MARCH 1997 

WHERE: POLISH CLUB (of course) 

Numbers are limited, so we need to 
know ASAP if you would like to come. 

Would I like to come? Oh, yes. I went to 
their last reunion and it was a party to 



remember (or forget, depending on your 
point of view). But there was just one little 
problem: the matter of 15,000 kilometres 
between me in the USA and the Polish 
Club in Hobart, the traditional watering 
hole for all my TV workmates. But, once 
again, e-mail came to the rescue: 

Thank you very much for the invita¬ 
tion. I have thought about it all day and 
I have decided I shall attend, in effigy. I 
have enclosed a kit of materials for con¬ 
structing a Virtual Tom. 

Attached to this message is a photo, 
TOM. JPG. I suggest you print it out, 
nice and big, glue it to a piece of card¬ 
board, and prop it up in a spare place at 
a table among my friends. It might be 
nice to include a name tag to introduce 
me to friends I haven 't met. 

As my attempt at conversation as 
Virtual Tom, I have included some sug¬ 
gested questions and answers, attached 
as TOMSFAQ.TXT. Perhaps you can 
print these out and set them on the table 
in front of me. 

All that's left to do now is scatter a few 
beer cans around me and the effect will be 
complete. If the night is really successful it 
might even end up as the subject of a 
Moffat's Madhouse column in Electronics 
Australia. Please let me know how it goes, 
and if I behaved myself. 

I'm looking forward to being with all 
of you at the Polish Club. Perhaps if I 


am only a cardboard cutout I can stay 
out of trouble. 

It was with some trepidation that I 
launched this e-mail message toward 
Hobart. What a screwball idea! These 
people would surely think I had lost my 
marbles once and for all... 

Everything then went very quiet, and I 
decided the TV people had judged my 
silly idea as being not even worth respond¬ 
ing to. But then, a few weeks later, came 
another message from Hobart: 

Hi Tom. Got your reply to the reunion 
invite. I believe Bruce Woods is in the 
process of screening the ‘Virtual Tom'. 
(The rest of us are hard at work on the 
empty bottles, tinnies etc...) 

Oh, Wow! They did take it seriously! 
This was really going to happen. I started 
to get nervous about it, a bit like a kid 
looking forward to his first date. This 
crazy idea was going to become public 
knowledge very soon now, and I might be 
facing embarrassment as a total crackpot. 

I worked out the time differences. 
Assuming the party started at 8:00, that 
would be 1:00 on Saturday morning 
here. On the night before I had to work 
on a gig for the Port Townsend 
Symphony Orchestra, doing sound and 
lighting for their concert. I got home 
about one hour, in real time, before the 
party in Hobart started. So I sat up and 
waited. Should I perhaps phone the 
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How the ‘Virtual Tom’ doll looked. 


Polish Club at the moment the party 
starts? Maybe they would phone me. As 
it turned out, nothing at all happened, 
and I gave up and went to bed. 

The following night the Orchestra had 
another gig, so I was out until after mid¬ 
night again. When I got home I checked 
my e-mail, and lo and behold there was 
a long letter about the party — along 
with 15 pictures taken with a little 
Kodak DC20 digital camera. 

I cracked a stubby or two, and then 
went over and over those photos, again 
and again. There were people sitting with 
this little doll of ME, and others were 
holding up signs that said ‘HELLO TOM’ 
and ‘MOFFAT’S MOB’. And — most of 
those people had GRAY HAIR! They 
didn’t when I used to work with them. It’s 
been a long time. What a blast! 

In fact it had been so long that I could¬ 
n’t recognize many of them, so I had to 
impose on Bill Lee, former Commercial 
Production manager at Channel Six and 
long-time friend. He was the one who 
constructed the ‘Hello’ signs, using his 
computer of course, as well as organiz¬ 
ing the digital pictures. So I e-mailed 
Bill once again, swallowed my pride, 
and asked him to send me a list of names 
of the people in the photos. And then I 
went over the photos yet again — “sure¬ 
ly that couldn’t be so-and-so”. But it 
was, so many years on. It was, really, 
just like being at the reunion in person. 

Virtual Tom turned out to be more than 
just a mounted photo. One of the techni¬ 
cians at Channel Six television, Bruce 
Woods, is one of those people who can 
make anything out of anything (he even 
makes his own clothes). So the job of 
making Virtual Tom fell upon him. 

The original photo was a self-portrait 
made with an Epson PhotoPC 500 digi¬ 
tal camera. I just held the camera out at 
arm’s length, turned it back toward my 
face, and pressed the shutter a few times. 
Nothing wasted; with a digital camera, 
film and processing costs are zero. 

The chosen photo was in 640x480 pixel, 
16-million colour format, ready to e-mail 
to Hobart as a .JPG file. From the looks of 


the photos from the party, they must have 
digitally enlarged it somewhat before 
printing it out onto paper. Bruce Woods 
made cardboard cutout of an oversized 
head (obviously a legacy of my days as a 
television star) and then a body with arms 
and legs, and even a necktie. Following a 
cut-and-paste job on the photo, Virtual 
Tom came to Virtual Life. 

Virtual Tom wasn’t alone. The idea 
spread, and by the time the party began 
there was also Virtual Phil, an outside- 
broadcast technician who missed the 
reunion because he was otherwise 
engaged on an OB job in Melbourne. 
Virtual Phil and Virtual Tom then made 
the rounds of the Polish Club, first the 
bar and then the function room, chit¬ 
chatting with the other guests. Virtual 
Tom’s list of Frequently Asked 
Questions came in handy for those who 
wanted to know “what ever happened 
to...”. As for Virtual Phil, his wife was 
there to answer questions live. 

When the party was over, and I was 
viewing the pictures, I started wonder¬ 
ing — what happened to Virtual Tom 
after the bash? I thought he might make 
an interesting souvenir if I could figure 
out a way to get him to Port Townsend. 
But further e-mail inquiries revealed 



My old colleague Tom Payne, with 
sign. 


that Virtual Tom had gone home with 
one of the lovely young ladies from the 
party. Kidnapped, in fact. That’s OK 
then. All’s well that ends well. 

So there’s a crazy idea that worked. A 
virtual party spread out over 15,000km 
of ocean. It reached over most of 
Australia as well, but with real live peo¬ 
ple who flew into Hobart for the occa¬ 
sion. More of my far-flung friends. And 
one major spinoff of the whole business 
has been a flurry of even more e-mail 
from people I’d totally forgotten about. 
Now correspondence, and digital pic¬ 
tures, are flying fast and furious. 

Were we first, and did we start a new 
fad? Maybe so, and maybe not. This 
morning’s Peninsula Daily News carries 
a story headed ‘Online Partying Off the 
Mark?’. According to this story from 


Associated Press, companies like the 
makers of Captain Morgan’s Rum are 
running World Wide Web sites which 
encourage people to log on and then join 
in on things like games and chat, while 
consuming the company’s product. 

‘Steel yourself for the hilarity of 
today’s most outrageous young comedi¬ 
ans’, beckons Captain Morgan’s web 
site. The problem, of course, is the 
alleged encouragement of under-age 
drinking amongst the target audience: 
teenagers and university students. 
Captain Morgan’s site has a warning 
posted, ‘Avast, you must be 21 years old 
to enter this site’, but of course there’s 
no real way of checking. 

What is worrying to me is that on-line 
parties with virtual guests may tend to 
replace the real thing, even when there is 
no distance problem involved. Shy peo¬ 
ple can get their giggles without needing 
to front up in person. 

It’s a bit like ATM machines; do we 
ever face a bank teller any more? I’ve 
resisted the ATMs as much as possible. 
One of my weekly pleasures is my Friday 
afternoon trip to the bank, inside to the 
counter, where I’m treated to a few pleas¬ 
ant moments with the bank’s 100% 
female staff. They are definitely NOT 
machines, and I’m most grateful! ❖ 


AA icroZecJ 
Computers 

PO Box 634 ARMIDALE 2350 
© 067 722 777 
Fax 067 728 987 
©Mobile 014 036 775 

Specialising in easy to get going 
hard/soft-ware kits 

HTTP://www.microzed.com.auy~microzed 

PAKATlAX* 


BASIC STAMPS 

Supporting accessories 
from various manufacturers 

(Most Credit cards OK) 

Send 2 x 45c stamps for information package 
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50 and 25 years ago ... 


'Electronics Australia' is one of the longest running technical publications in 
the world. We started as 'Wireless Weekly' in August 1922 and became 'Radio 
and Hobbies in Australia' in April 1939. The title was changed to 'Radio, 
Television and Hobbies' in February 1955 and finally , to 'Electronics Australia' 
in April 1965. Here we feature some items from past issues. 


July 1947 

Single Frequency for Sound & Vision: 

A new television system in which only 
one wavelength is used, in place of the 
two separate transmissions, was shown 
in the Radio group at the British 
Industries Fair, in May. Known as 
‘Videosonic’ television, the recurrent 
‘flyback’ period (equivalent to the dark 
interval between successive cinemato¬ 
graph images) is used to accommodate 
the sound signal. 

The exhibit featured a full-scale work¬ 
ing Outside Broadcast television van. 
The output of a television camera of the 
firm’s own manufacture, trained on an 
enlarged photograph, was passed 
through the OB van which this exhibitor 
also makes. 


In England, television services are 
continuing on much the same lines as 
before the war. Technically the results 
are quite good, the main problems being 
those of programmes and the high cost 
of equipment and service. 

July 1972 

Largest Superconducting Motor: The 

world’s largest superconducting motor 
— a 3250 horsepower DC machine — 
has just completed its test program dri¬ 
ving a water pump at Fawley power sta¬ 
tion. The lessons learned are helping to 
provide new propulsion systems for the 
navy and AC generating sets in the 2000 
megawatt class. 

The motor is a homopolar machine 
with a superconducting field winding 
which provides nearly three million 


ampere-turns, to give a maximum flux 
density of 3.7 tesla. The winding is 
maintained at the very low temperature 
of 4.4K by means of liquid helium sup¬ 
plied by a closed-cycle refrigerator. 
The armature of the machine is at ambi¬ 
ent temperature and is a segmented 
Faraday disc. 

Highest Frequency Ever Measured: 

Measurement scientists have made the 
highest frequency measurement ever 
made — and they did it with a 
catswhisker diode. By measuring the 
frequency of an infra-red laser whose 
wavelength was already known, a team 
of scientists at the US National Bureau 
of Standards laid the groundwork for 
linking the international standards of 
length and time. 

The experiment, conducted by a team 
of four scientists at the NBS laboratories 
in Boulder, Colorado, found the 
absolute frequency of the helium-neon 
laser to be 88,376,245,000,000Hz, only 
a factor of five lower in frequency than 
visible light. 

This highest frequency measurement 
yet made by man represents a 100-fold 
increase in the span of frequency mea¬ 
surements over the last four years, and 
surpasses the recent record achievement 
of a team of MIT scientists. ❖ 


EA CROSSWORD 


ACROSS 

I Unit used in assembly. (6) 
4 Major electronics brand. (7) 
10 Name of effect that makes 

the sky blue. (7) 

II Recording data. (7) 

12 Corrosion. (4) 

13 Name given to constant 
impedance network. (5) 

14 Points where radiation is 
concentrated. (4) 

17 Type of lamp fitting. (7) 

19 Multi-electrode valve. (6) 

SOLUTION TO 
JUNE 1997: 


□ndnasnuH EDEnm 
a □ (i u a u w u 
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MEiHanaaa 
□□□□ sqqhq Quan 
13 S Q 0 0 0 0 

oDnanma^QiagHnsE 


aoGprann obssjeeb 

E3 0 □ H □ □ B 
BE3raa_BDH0B BtlBH 

Q 


B 


22 Gaseous element. (6) 

23 Study that determines 
size of large areas. (7) 

26 Specification of a comput¬ 
er monitor. (1,1,1,1) 

27 Phonetic alphabet term 
for fourth letter. (5) 

28 Information. (4) 

32 Metal used in certain 
batteries. (7) 

33 Small paper-based 
recording device. (7) 

34 Diffracting construction. (7) 

35 Brand of recording tape. (6) 

DOWN 

1 Electrical drive devices. (6) 

2 Outdated units of force. (5) 

3 Phase-angle difference. (4) 

5 British astronomer with 
name linked to a comet. (6) 

6 Joining points. (4) 

7 Having the property of 
neutron absorption in 
reactors. (9) 

8 Mixed metals by fusion. (7) 

9 Device initiating 
a reaction. (7) 

15 Regular department of EA 



magazine. (5) 

16 Computer term contrast¬ 
ing ‘writes’. (5) 

18 Type of clip. (9) 

20 Sound of train signal. (7) 

21 Distant planet. (7) 

24 Nationality of Hertz. (6) 


25 Composer of oratorios 
(1685-1759). (6) 

29 Computer brand logo. (5) 

30 A suggestion of 
a solution. (4) 

31 Electronic data 
conversion. (1-2-1) ❖ 
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JAPANESE FIRM BUYS RIGHTS 
TO 'QUIET LIGHT' DEVICES 
DEVELOPED BY RESEARCHERS 
AT UNIVERSITY OF CANBERRA 

FIRST FIVE IRIDIUM COMMS 
SATELLITES NOW IN ORBIT 

REVIEW OF NEW US ROBOTICS 
SPORTSTER 33.6 VOICE MODEM 

TELEDESIC SIGNS US$9 BILLION 
CONTRACT WITH BOEING 


MITEC'S NEW D-SERIES DIGITAL MICROWAVE RECEIVER: OPERATION FROM 
2 - 22GHZ, AT G.703 DATA RATES OF 2M, 8.44M OR 34.36M BITS/SECOND 














NEWS HIGHLIGHTS 



HAMAMATSU BUYS OZ 
'QUIET LIGHT' TECHNOLOGY 

Two researchers in quantum electron¬ 
ics from the University of Canberra 
(UC) have sold the rights to a Japanese 
company for their ‘quiet light’ inven¬ 
tion, which is claimed to foreshadow a 
new generation of optoelectronic 
devices. 

Well known Japanese company 
Hamamatsu Photonics KK has acquired 
the sole rights to develop a class of 
novel photon-coupled ‘quiet light’ 
optoelectronic devices patented by 
Professor Paul Edwards and Dr 
William Cheung of the School of 
Electronic Engineering and Applied 
Physics in the Faculty of Information 
Sciences and Engineering at UC. 

“The patent is generic and we believe 
it will cover a range of new ‘quiet light’ 
optoelectronic devices with potential 
applications in computing, communica¬ 
tions and instrumentation systems”, 
said Professor Edwards. 

“We are delighted that the commer¬ 
cial value has been realised by one of 
the international leaders in the field of 
photonics”, said Dr Cheung. 

According to Professor Edwards, nat¬ 
ural light is noisy and therefore is limit¬ 
ed in information capacity. The inven¬ 
tion employs amplitude-squeezed light 
in which the photon number fluctua¬ 
tions are suppressed below normal shot 
noise levels. It has applications in the 
many circuits and systems for which 
performance is shot-noise limited. 

DSE SELLING 
CABLE MODEMS 

Dick Smith Electronics has been 
appointed a key retailer for Telstra’s new 
Big Pond Cable Internet Service, which 
provides Internet access at speeds up to 
100 times faster than conventional ser¬ 
vices. Cable Internet’s high speed potential 
comes via the Motorola CyberSURFR 
cable modem, which can transfer data 
downstream (i.e., towards the user) at up to 
30Mb/s, and upstream at 768kb/s. 

Almost one million households in 
Sydney and Melbourne have access to 
Cable Internet through Foxtel’s cable net¬ 
work and Telstra Big Pond. It is not nec- 
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The University of Canberra quantum 
electronics group has been working for 
the past five years with Dr Peter Lynam 
in the School of Physics at the 
Australian Defence Force Academy, 
and colleagues in the Solid State 
Division of Hamamatsu Photonics. 

The group was the first in Australia to 
demonstrate the generation of photon- 
number squeezed light and also the first 
to generate quantum-correlated multi¬ 
ple light beams using high quantum 
efficiency light-emitting diodes and 
laser diodes. 

The sub-shot noise amplifier concept 
arose out of fundamental studies of 
quantum-correlated light at the 
University of Canberra The precursor 
to the device was recognised as one of 
the major advances in the field of quan- 

essary to be a paying Foxtel subscriber. 

As Telstra’s key retailer, Dick Smith 
Electronics can assist consumers by 
confirming if cable is available at their 
address, supplying the cable modem 
(RRP $595), offering discounts on asso¬ 
ciated hardware and arranging connec¬ 
tion through Telstra Big Pond. Purchase 
of the cable modem is conditional upon 
the customer signing a 12-month con¬ 
tract with Telstra Big Pond. 

Cable modems are available through 
selected Dick Smith Electronics stores 
in Sydney and Melbourne, with demon 
stration sites at the York Street and 
Parramatta stores in NSW and 
Sprmgvale and Brighton in Victoria. 


turn optics by the Optical Society of 
America in 1993. 

International patents have been filed 
under the agreement with Hamamatsu 
Photonics, which includes royalty pay¬ 
ments to the co-inventors. The compa¬ 
ny has undertaken to support further 
research by the Australian group. 

According to Professor Edwards, 
there has been a reluctance in Australia 
to accept the relevance of quantum 
noise suppression techniques to new 
technologies. 

Even our own University was 
advised that the invention was of no 
commercial significance”, he said. 
The problem with applied research in 
Australia is that we usually have to go 
off-shore for recognition and commer¬ 
cial development”, he added. 

FIRST 5 IRIDIUM 
SATELLITES LAUNCHED 

The first five of 66 Iridium satellites 
were successfully launched on May 5 
abourd a McDonnell Douglas Delta II 
rocket, from Vandenberg Air Force 
Base in California, USA. The launch 
marks an important step toward Iridium 
LLC’s goal of providing global wireless 
voice, paging, facsimile and data ser¬ 
vices worldwide by late 1998. 
t five satellites were deployed, begin¬ 
ning 63 minutes after lift-off. They were 
to undergo in-orbit bus testing on the way 
to their final target orbit (421.5nm), 
where the communications payloads were 






|M| 



to be tested. The five satellites will be 
located in a slightly inclined (86.4 ) 
orbital plane and will form part of the first 
orbital plane of the Iridium constellation. 
Subsequent satellites will be deployed in 
six circular polar orbits, with 11 opera¬ 
tional satellites per plane. 

This first launch represents the first step 
in building the Iridium constellation. The 
initial satellites will be used to test satellite 
command and control capabilities and 
basic hardware and software functionality. 

Iridium LLC is an international con¬ 
sortium of leading telecommunications 
and industrial companies financing the 
development of the Iridium system. 
Owner organizations include Iridium 
Africa Corporation, Iridium Canada, 
Inc., Iridium China (Hong Kong) Ltd., 
Iridium India Telecom Limited, Iridium 
Middle East Corporation, Iridium 
SudAmerica Corporation, Khrumchev 
State Research and Production Space 
Center of the Russian Federation, 
Korea Mobile Telecommunications ot 
Korea, Lockheed Martin Corporation 
and Motorola, Inc. of the USA, Nippon 
Iridium Corporation of Japan, o.tel.o 
communications GmbH of Germany, 
Pacific Electric Wire & Cable Co. Ltd. 
of Taiwan, Raytheon Company of the 
USA, Sprint Corporation of the USA, 
STET Group (Societa Finanziara 
Telefonica per Azioni) of Italy, and 
Thai Satellite Telecommunications Co. 
Ltd. of Thailand. 

YOUR COMPUTER/GOIDSTAR 
SUBS COMPETITION 

First and second prizes in the Your 
Computer/Goldstar Multimedia 

Subscription Competition were a 
Goldstar 17” High Resolution Colour 
Monitor plus 6X speed internal CD- 
ROM drive, with each prize valued at 
$1670. The winners were B. Ellis ot 
Mooroolbark in Victoria and T. Myers 


Lucas Control 
Systems has 
released this 
Pentium based 
Deeco worksta¬ 
tion for clean- 
room environ¬ 
ments. Its 

completely 
sealed and 

uses an IR 
touch screen 
system instead 
of a keyboard. 


of Bundoora in Victoria. 

Third and fourth prizes were a 
Goldstar Studioworks 15" Multimedia 
Colour Monitor plus 6X speed internal 
CD-ROM drive, with each prize valued 
at $1130. The winners were D. Thiele of 
Lobethal in SA and D.C. Waugh of 
Sunnybank, Qld. 

The eight runners-up each won a 
Goldstar 6X speed internal CD-ROM 

NEC AUSTRALIA ROLLS 
OUT TINY PHS SETS 

NEC Australia has released Personal 
Handyphone System (PHS) technology 
for the Australian market as a feature of 
its popular NEAX PABX systems. 



drive valued at $375. The winners were: 

A. Bishop, Wellington NSW; Marcellin 
College, Randwick NSW; A. Pearsall, 
Laverton Vic; D. King, Toowoomba 
Qld; D.R. Chase, Walla Walla NSW; N. 
Gilford, Port Broughton SA; K.W. 
James, Scottsdale Tas; and J. Richards, 
of West RydeNSW. 

LONGEST NO-REPEATER 
FIBRE-OPTIC LINK 

Pirelli Cables has announced that 
Powerlink Queensland will install its 
optical amplifier system to carry live 
telecommunications traffic in their SDH 
network in Queensland. The new 150km 
SDH link will be the longest known unre- 
peatered terrestrial span tor a power utili¬ 
ty in Australia, to carry live traffic. 

Pirelli’s booster amplifiers are the key 
components used by Nokia a 
Powerlink SDH supplier, to double the 
distance over which traffic can be trans¬ 
mitted. In this case, Pirelli’s optical sys¬ 
tem allowed Powerlink to avoid one 
mid-span regenerator hut. 

“Pirelli is proud to offer the strongest 

According to NEC the NEAX is already 
installed in 50% of Australia’s medium 
and large-sized businesses, and the PHS 
feature should therefore significantly 
enhance existing capabilities. 

NEC’s PHS phone unit, called the 
DTERM Cruiser, is so tiny it can fit 
comfortably into a shirt pocket, and is 
claimed as the smallest (123 x 38 x 
28mm) and lightest (95g) phone so far 
available in Australia. They also have a 
battery life of 500 hours on standby and 
eis>ht hours of continuous talk before 
recharging. 

With NEC’s PHS wireless PABX 
system, employees receive a handset 
and an extension number. They can be 
reached by PHS wherever they are 
within 500 metres of the PABX area. 
Cell stations are installed throughout 
the building to enable PHS handsets to 
act as mobile cordless phones. 

BHP Minerals’ Cannington Mine in 
Queensland was the first company in 
Australia to purchase PHS technology, 
and Melbourne University has also 
been trialling PHS since August 1996. 

According to NEC the introduction 
its PHS wireless PABX feature is the 
first major step since Austel and the 
Spectrum Management Agency 
announced PHS as an approved stan¬ 
dard in December 1996. 

PHS handsets operate in the 1.»« - 
1 918GHz band, with an output of 
lOmW. They use ADPCM digital voice 
coding/decoding, at a rate of 32kb/s. 
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and most efficient multivendor optical 
amplifier systems in Australia”, said 
Massimo Mariani, General Manager of 
Communication Systems in Australia. 
“Transmitting voice, data, image and 
video across long distances is impor¬ 
tant to many telephone companies as 
well as power companies, which could 
benefit from the forthcoming deregula¬ 
tion in July 1997.” 

Many carriers like New Zealand’s 
Clear Communications have been using 
Pirelli amplifiers since 1995, to replace 
traditional electrical-to-optical regenera¬ 
tor equipment, thus achieving longer 
links without intermediate amplification 
while lowering costs and reducing main¬ 
tenance requirements. In addition, by 
installing amplifier systems in central 
offices with central office switches rather 
than in mid-span equipment huts, these 
companies are able to reduce the poten¬ 
tial of network failure due to acts of van¬ 
dalism of equipment in outlying areas. 

In Australia and New Zealand Pirelli 
Cables recently announced the commer¬ 
cial availability of Pirelli’s new genera¬ 
tion of Wave Division Multiplexing and 
Hybrid Fibre Coax systems, based on 
the use of the state of the art technolo¬ 
gies, such as optical amplifiers with out¬ 
put power of 23dBm. 

This new product generation will 
achieve unrepeatered distances in excess 
of 300km, for systems operating at 
2.5Gb/s, over standard single-mode fibres. 

ELECTRO EXPO 97 
COMES TO BRISBANE 

The Electrical Contractors Association 
of Queensland will hold ELECTRO 
EXPO 97 at the Brisbane Convention 
Centre in Southbank from 5 - 7th August 
1997. The ELECTRO EXPO series of 
trade exhibitions and seminars have been 
held bi-annually since 1985 and have 
become one of Australia’s leading trade 
shows for the electrical industry. They 
provide Australian and international 
manufacturers with the opportunity to 
display the latest technology for electri¬ 
cal installations in mines, factories, 
offices and homes. Visitors have the 
opportunity to view, assess and have per¬ 
sonal demonstrations of the equipment 
and components on display, by the 
experts manning the exhibits. 

Previous ELECTRO EXPOs held at 
the Brisbane Entertainment Centre and 
the Brisbane Exhibition Centre have 
attracted over 200 displays and more 
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than 6000 visitors. ELECTRO EXPO 
97 will expand to take up two halls of 
the Convention Centre, creating a mas¬ 
sive floor space of 7500m 2 . 

In addition to the displays, there will 
be free daily seminar programmes cov¬ 
ering selected business and technology 
topics, presented by specialists. For fur¬ 
ther information contact the Electrical 
Contractors Association at 51 Berwick 
Street, Fortitude Valley, 4006; phone 
(07) 3252 7488 or fax (07) 3252 4320. 

INTEL CONFIRMS BUG 
IN PENTIUM II/PR0 

Intel Corporation has formally con¬ 
firmed an erratum, or what is common¬ 
ly known as a bug in the Pentium Pro 
and Pentium II processors, called ‘flag’. 
Intel says the flag erratum can be han¬ 
dled immediately with a software 
‘workaround’, and future designs will 
eliminate the problem. 

Intel also confirmed other reports 
which said the flag erratum does not 
affect standard Pentiums and Pentiums 
with MMX technology. 

Id Software’s technical director, John 
Carmack, stated the bug more simply, 
saying, “As I understand it, the Pentium 
Pro processor and Pentium II processor 
erratum manifests when storing 80-bit 
values, which almost nobody ever uses.” 

Baan Americas, Microsoft, Computer 
Associates, Corel, SCO, Oracle and 


other major software companies came to 
Intel's support, according to a message 
posted at Intel’s Web site. They all con¬ 
firmed the flag erratum does not affect 
their product and promised continued 
investigations. Paul Maritz, a Microsoft 
VP, said “After initial investigation we 
believe our core operating systems and 
applications are unaffected by this 
processor erratum.” 

As part of a ‘go public with bugs’ pro¬ 
gram developed after a 1994 bug revela¬ 
tion, Intel published a response on the 
company’s World Wide Web site (at 
http://www.intel.com/design/news/fla 
g). The flag erratum is number 62 on the 
Pentium Pro list and number 25 on the 
Pentium II errata list. (Newsbytes News 
Network) 

WESTEK INDUSTRIAL 
PRODUCTS SETS UP 

The people behind the original 
Industrial Products Department of 
Westinghouse Brake & Signal Co 
(Aust) have formed a new and indepen¬ 
dent organisation, to continue the busi¬ 
ness relationships established over 
many years. The new company is 
Westek Industrial Products Pty Ltd, 
headed by Marketing Manager John 
Thompson, and has established its head¬ 
quarters in the newly-built Laverton 
North Industrial Estate, between 
Melbourne and Geelong. 



Fremont-based Hypervision has developed the DEMI docking emission microscope , 
which allows location of transient faults in complex high-speed chips by using test 
vectors from ATE equipment to ‘light them up’. The chips can be viewed from the 
rear , using Hypervision s Chip UnZip’ backside thinning system. 





C&K ELECTRONICS & 

JESEC SWITCHES MERGE 

Component suppliers C&K 
Electronics and Jesec Switches Plus 
have merged, to combine over 40 years 
industry experience. The new compa¬ 
ny, called C&K Components Plus, has 
its head office and distribution centre in 
Braeside, Victoria, with sales offices in 
Sydney and Adelaide and sales agents 
in Queensaand and WA. 

The merged company plans to 
expand its present range of 15,000 
stock line items including switches, 
connectors, enclosures, circuit protec¬ 
tion devices, variable resistors, sound 
and visual components and general. 
An IS09002 endorsed quality control 
system will ensure a fast and efficient 
response to customers’ needs. 

The Westek product lineup includes 
filters, chokes and instruments from 
Schaffner Electronik; Westcode semi¬ 
conductors; power and frequency 
response analysers from Voltech 
Instruments; surge protectors from 
Telematic Systems; and a variety of 
other components. 

The new company’s address is Unit 2, 
6-10 Maria Street, Laverton North 3026; 
phone (03) 9369 8802 or fax (03) 
9369 8006. 

MOTOROLA & LOS ALAMOS 
LAUNCH PARTNERSHIP 

Motorola Inc. and Los Alamos 
National Laboratory have signed a 
Cooperative Research and Development 
Agreement that is expected to lead to 
technical advances in computing power 
and semiconductor design. Future joint 
projects may lead to the development of 
new kinds of sensors and new computer 
processor architectures. 

Los Alamos will benefit from 
Motorola’s expertise and stature in 
electronics and communications tech¬ 
nologies, to help the Laboratory incor¬ 
porate specialized software into a vari¬ 
ety of operating systems for its nation¬ 
al security mission. The semiconduc¬ 
tor giant wants to tap Los Alamos 
unrivaled expertise in the fields of 


Merger partners Barry Davenport, 
Bob Tozer and Kevin Dix are extreme¬ 
ly happy to be bringing together their 

computer simulations and modelling, 
for the design of future-generation 
semiconductor chips. Motorola and the 
Laboratory expect the partnership to 
lead to new methods of acquiring, ana¬ 
lyzing, and interpreting large amounts 
of data at extremely high rates. 

Los Alamos National Laboratory is 
operated by the University of California 
for the US Department of Energy. 

MELBOURNE CASINO 
USES PAC0M CCTV 

Melbourne’s new Crown Casino is 
claimed to be equipped with the largest 
and most advanced closed circuit televi¬ 
sion (CCTV) system in Australia. The 
equipment, valued at over $3 million, 
has been supplied by Pacific 
Communications (PACOM), a leading 
provider of advanced CCTV surveil¬ 
lance systems, and installed by 
Honeywell and PACOM. 

The installation includes 1100 state- 
of-the-art Ikegami ICD700 digital pro¬ 
cessing colour remote control PTZ 
(pan/tilt/zoom) and Panasonic 614 and 
414 remote control PTZ and fixed video 
cameras. These networked cameras will 
provide extensive surveillance coverage 
of patrons and staff. Some of the cam¬ 
eras will be concealed above and on the 
side of the gaming tables. 


years of experience. C&K Components 
Plus will soon be announcing its Web 
presence at http://buynet.com.au. 

A key part of the installation is 
PACOM’s 2030 Matrix Switcher, 
which will link the cameras to a cen¬ 
tral surveillance control room. With 
1664 inputs, 104 outputs and 19 sepa¬ 
rate operator positions, it will be the 
largest ‘networked’ switcher in 
Australia and one of the largest in the 
world. The switcher enables operators 
to move rapidly between cameras, 
monitors and VCRs. 

500 VCRs with infra-red controls 
located in the surveillance control room 
will record each camera 24 hours a day, 
seven days a week via an extensive 
VCR management system. Operators 
each with video monitors and using 
PACOM’s latest 2035 Intelligent CCTV 
keyboard will keep watch on the pro¬ 
ceedings. The surveillance control room 
will also be able access the monitors of 
a separate security control room. 

Detective Sergeant Clive Rust, head 
of the Casino Crime Unit said: “We 
regard this surveillance system as our 
greatest asset. The ability to videotape 
offences as they are being committed 
will, we are confident, prove to be a 
major deterrent to crime in the casino.” 

HP & FLUKE FORM 
DISTRIBUTION ALLIANCE 

Hewlett-Packard Company and Fluke 
Corporation, world leaders in test and 
measurement, have signed a reciprocal 
distribution and marketing agreement 
that will enable customers to buy HP’s 
Basic Instruments from selected distrib¬ 
utors of Fluke products. According to 
the agreement, HP will sell and support 
several of Fluke’s compact electronic- 
test tools. (Business Wire) ❖ 
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NEWS BRIEFS 


Mr Brian Lee has been appointed by Amber Technology to the position of marketing 
hTtelfigent Systems 4usfra//a has announced the development of the company’s ‘new 

executive officer of Securi.as 
E/ecIrortic Protection Service, LiV a new Australasian company formed by the 
Signature Security Group. ❖ 





Solid State Update 

KEEPING YOU INFORMED ON THE LATEST DEVELOPMENTS IN SEMICONDUCTOR TECHNOLOGY... 



22-bit A/D converters 

The new ADS 1212 and 
ADS 1213 from Burr-Brown 
are low power, precision, 
wide dynamic range, 22-bit 
delta-sigma A/D converters 
operating from a +5V sup¬ 
ply. The ADS1212 is a sin¬ 
gle channel converter; the 
ADS 1213 is a four-channel 
multiplexed converter. Both 
devices have an SPI compat¬ 
ible synchronous serial inter¬ 
face and a two-wire control 
mode for low-cost isolation. 
The devices are suited for 
high resolution measurement 
applications in smart trans¬ 
mitters, industrial process 
control, chromatography and 
portable instrumentation. 



AX 22-Bit A/D 


The ICs feature an effec¬ 
tive resolution of 16 bits at 
1kHz through a ‘turbo mode’ 
operation which gives the 
benefit of matching the reso¬ 
lution and data rate to power 
consumption requirements. 
Specifications include 22 
bits no missing codes, 20 
bits effective resolution at 
10Hz, 1.4mW power con¬ 
sumption, differential 
inputs, programmable gain 
amplifier, internal/external 
reference and on-chip self 
calibration. 

For further information cir¬ 
cle 272 on the reader service 
coupon or contact Kenelec, 2 
Apollo Court, Blackburn 
3130; phone(03) 9878 2700. 


Charger 1C for Li-Ion, 

NiCad & NiMH batteries 

Analog Devices’ ADP3810 and 
ADP3811 precision battery charger con¬ 
trollers feature user-programmable cur¬ 
rent limiting and precise voltage limit¬ 
ing to provide constant current, constant 
voltage battery charging for lithium ion 
(Li-Ion), nickel cadmium (NiCad) and 
nickel metal hydride (NiMH) batteries. 
Both ICs integrate a precision 2V refer¬ 
ence, control input buffer, an under¬ 
voltage lockout comparator, output 
buffer, and over-voltage comparator 


into an 8-pin SOIC. 

The ADP3810 features on-board pre¬ 
cision resistors for +1% overall accura¬ 
cy when charging Li-Ion batteries and is 
available in four voltage options: 4.2V, 
8.4V, 12.6V, and 16.8V. The output 
voltage of the ADP3811 is programmed 
with external resistors. The charge cur¬ 
rent can also be programmed, typically 
from 100mA to 1.2A 

For further information circle 271 on 
the reader service coupon or contact 
Analog Devices, PO Box 98, West 
Rosebud 3940; phone (059) 86 7755. 



Efficient 600V IGBT International Rectifier has 

introduced a family of 600V 
ultra-fast insulated gate 
bipolar transistors (IGBT), 
claimed as the most efficient 
in the industry. Known as 
the Gen 4 family, the 
devices feature a typical 
efficiency improvement of 
20-30% over Gen 3 devices, 
with maximum ratings 
improving by up to 50%. 

The new devices require 
less energy and have a con¬ 
siderably lower VCE(on) 
value, giving a reduced 
power dissipation without 
changes to other aspects of 
the device. This is achieved 



with essentially the same 
drive requirements, switch¬ 
ing behaviour and thermal 
characteristics as the Gen 3 
equivalent devices. 

These devices are claimed 
to add a higher level of relia¬ 
bility to power conversion 
applications which include 
switch mode power supplies, 
uninterruptible power sup¬ 
plies, lighting ballasts, weld¬ 
ing equipment and integrated 
motor control systems. 

For further information cir¬ 
cle 274 on the reader service 
coupon or contact Hartec Ltd, 
PO Box 264, Box Hill 3128; 
phone (03) 9268 9000. 
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DC/DC converter 
has 200W peak power 

The new ADDC02808PB high-densi¬ 
ty DC/DC converter from Analog 
Devices is designed specifically for 
pulse applications such as solid state 
radar where transmit/receive (T/R) mod¬ 
ules are used. The device operates from 
a 28V input bus and provides up to 
200W of peak pulse power (25A pulsed 
output current at 8V). It is designed to 
cope with large changes in load current 
with minimum output voltage deviation, 


and a fast return to the nominal output 
voltage. Transient response is 140us for 
a 24A step load change. 

Other features include an integral EMI 
filter, current sharing for parallel opera¬ 
tion, low output noise, output over-volt¬ 
age protection, output short circuit cur¬ 
rent protection, thermal monitor/shut¬ 
down, input over-voltage shutdown and 
input transient protection. 

For further information circle 279 on 
the reader service coupon or contact 
Analog Devices, PO Box 98, West 
Rosebud 3940; phone (059) 86 7755. 




□ ANALOG 
DEVICES 
ADDC02808PB 
High Density 
DC/DC Converter 


■m 


Control 1C has new features 

International Rectifier has expanded 
its IR215X family of control ICs, 
adding two new devices for use in 
half-bridge power converters in appli¬ 
cations such as lighting ballasts, 
AC/DC adaptors and chargers, and 
consumer power supplies. 

The IR2153 and IR2154 have several 
features that enhance performance in con¬ 
verter designs. For example, in fluorescent 
lighting applications, the new ICs include 
over-current shutdown or open circuit 
lamp protection. For AC/DC adaptor and 

Digital video encoder 
supports Macrovision 7 

Philips has announced a single-chip 
digital video encoder to support 
Macrovision 7 copy protection for both 
PAL and NTSC. The SAA7120 DVDenc 
provides the bridge between digital TV 
media and analog video equipment such 
as a TV set or VCR. Target applications 
include digital broadcast systems, such as 
DSS and DVB, as well as DVD players. 



consumer power supply applications, fea¬ 
tures include a resonant circuit and zero 
voltage switching to improve efficiency 


According to MPC General Manager Jon 
Thompson, “Macrovision copy protection 
has been a crucial factor in persuading the 
entertainment industry to release the latest 
movies on digital video disk and satellite 
TV channels.” 

For systems which don’t need 
Macrovision protection, such as a video 
CD player, a new companion part, the 
SAA7121, is also available. Both chips 
accept standard CCIR 656 format video 
data at a standard CCIR pixel frequency 


and reduce power converter size. 

The new ICs integrate several major 
functional blocks into a single chip, 
including a low-noise, high side gate 
drive circuit; a low-noise, low side gate 
drive circuit; a 555 type oscillator with 
shutdown mode; UV lockout and microp¬ 
ower start-up. The ICs are pin compatible 
with, and in many cases are a replacement 
for the IR2151 and IR2152. 

For further information circle 278 on 
the reader service coupon or contact 
Hartec Ltd, PO Box 264, Box Hill 3128; 
phone(03)9268 9000. 


of 13.5MHz, making them compatible 
with most MPEG decoder chips. After 
encoding to PAL or NTSC standards, 
the video is converted to simultaneous 
analog composite-video baseband 
(CVBS) and S-Video (Y/C) signals by 
on-chip 10-bit D/A converters. 

For further information circle 275 on 
the reader service coupon or contact 
Philips Components, 34 Waterloo Road, 
North Ryde 2113; phone (02) 
9805 4479. 



Contact MITEC LTD 532 Seventeen Mile Rocks Road, Sinnamon Park Qld 4073 Tel: (07) 3291 6333 Fax: (07) 3291 6350 


New Wave 


Introducing M/TPp. 

s n &w 

r,es Digital Microwave R ad ' 


With more speed, flexibility and capacity than any digital microwave 
radio before it, MITEC’s D-Series Link is guaranteed to make waves 
among telecommunications and 
private network operators. 


0M/7EC 


I 
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SOLID STATE UPDATE 


Single supply 
difference amplifier 

Burr-Brown’s new INA132 
is a micro power, unity-gain 
difference amplifier consist¬ 
ing of a precision op-amp 
with an on-chip precision 
resistor network. Its single 
supply, low voltage and 
micro-power operation make 
the device suitable as a basic 
building block. Functions 
include differential voltage 
measurement, precision 
inverter, summing amplifier, 
current shunt measurement, 
voltage controlled current 


source, ground loop elimina¬ 
tor and pseudo ground. 

Its performance is guaran¬ 
teed for + 15V and +5V sup¬ 
plies and the common-mode 
range of the internal op-amp 
extends to the negative sup¬ 
ply, making it suitable for sin¬ 
gle supply applications. 
Specifications include: 
160uA quiescent current, 
0.075% max gain error, 
0.001% max nonlinearity, 
90dB CMR, 2.7V to 36V sin¬ 
gle supply range, and +/- 
1.35V to + 18V dual supply 
range. 

For further information cir¬ 



cle 280 on the reader service Apollo Court, Blackburn 
coupon or contact Kenelec, 2 3130; phone (03) 9878 2700. 


1200V/75A rated 
fast diode module 

IXYS Corporation has announced the 
new MEK 75-12DA fast recovery diode 
module. It has two matched 1200V 75A 
(avg) fast diodes connected as common 
cathode. The two epitaxial diodes have 


a low reverse recovery current and a 
reverse recovery time of 450ns or less. 
They have a soft reverse voltage recov¬ 
ery to minimise EMI. 

The diodes can be connected in paral¬ 
lel due to their matched on-state voltage 
drops. The modules have an isolation 
voltage rating of 3000V (RMS) and are 


UL recognised. Applications include 
rectifying the AC output from a high 
frequency inverter. 

For further information circle 273 on 
the reader service coupon or contact 
GEC Electronics Division, Unit 1, 38 
South Street, Rydalmere 2116; phone 
(02) 9638 1888. 


amx 



680x0, 683xx 
i960 family 
R3000, LR330X0 
80x86/88 real mode 
80386 protected mode 
29000 

Z80, HD64180 


• Full-featured,compact ROMable 
kernel with fast interrupt response 

• Pre-emptive, priority based task 
scheduler with optional time slicing 

• Mailbox, semaphore, resource, 
event, list, buffer and 
memory manager 

• Insight™ Debug Tool is available 
to view system internals and gather 
task execution statistics 

• Configuration Builder utility 
eases system construction 


File system for floppy IDE and RAM 
Disk access 

Supports inexpensive PC-hosted 
development tools 

Comprehensive, crystal clear 
documentation 

No-hidden-charges site license 
Source code included 
Reliability field-proven since 1980 


For a free Demo Disk and your copy of our excellent 
AMX product description, contact us today. 


BALTEC 

SYSTEMS 

Pty Ltd 


9/87 Webster Road 
Stafford Qld 4053 
Ph: 07 3356 8111 
Fax 07 3356 8777 
Email: baltec@baltec.com.au 


Essential 

Business Tool 


Inside Business Australia is the monthly business title 
that covers today’s needs of small to medium-sized 
business enterprises. 

It is the essential business tool for the 90s, providing 
information on: 


• Management ideas to improve 

business in today’s 
marketplace 

• Updates on government policy 

and how it relates to you 

• Profiles on successful people 

• Marketing advice to increase 

sales 

• Fleet and lease savings 

• Legal and accounting strategies 

• Export opportunities 


• How much an hour should you clwrgc? 



AUSTRALIA 


Will this man 

the professions? 

How do you close a sale? 

♦ A council doing It right for business 

• Doing your business plan on computci 


On sale at your newsagent 

or phone 1800 800 933 
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14-bit ADC breaks 1MHz sampling barrier 



Analog Devices has introduced what it claims as the fastest 
monolithic 14-bit ADC on the market. Developed for general 
purpose (AD7851) and high speed (AD9243) applications, the 
converters are specified at a 333kS/s (kilosamples per second) 
throughput rate. The AD7851 needs a single +5V power sup¬ 
ply, has a power dissipation of 60mW (typical) and a power¬ 
down mode of 5uW. 

With a specified sampling rate of 3MS/s, the AD9243 is said 
to be the first 14-bit monolithic ADC to break the 1MHz sam¬ 
pling rate barrier. It operates from a single +5V supply and dis¬ 
sipates HOmW. The ADCs are suited for applications that 
include general purpose motor control, car navigation systems, 
high speed semiconductor and telecommunication test equip¬ 
ment, and imaging and communications systems. 

For further information circle 277 on the reader service 
coupon or contact Analog Devices, PO Box 98, West Rosebud 
3940; phone(059) 86 7755. 

300MHz processor chip for PowerPC 

Motorola RISC Microprocessor Division has announced a 
300MHz version of its PowerPC 603e microprocessor family. 
Apple Computer has also announced its newest family of 
mainstream computers, the Power Macintosh 6500 series, 
which is based on these new microprocessors, with operating 
speeds from 225 to 300MHz. 

The 300, 275 and 250MHz microprocessors are manufac¬ 
tured using an advanced process technology at Motorola’s 
MOS 13 semiconductor wafer fabrication facility. The new 
microprocessors have a reduced die size of 42mm 2 , said to 
give a higher speed, lower power consumption (typically 
3.5W) and lower heat dissipation. They have a 2.5V core, 
3.3V I/O, a 16KB instruction cache, a 16KB data cache and 
2.6 million transistors. Derivatives of the 603e will be opti¬ 
mised for embedded applications such as high-end printers, 
imaging and infrastructure for the networking and telecom¬ 
munications industries. 

For further information circle 276 on the reader service 
coupon or contact Motorola Australia, 673 Boronia Road, 
Wantirna 3152; phone (03) 9887 0711. ❖ 


How Do You Test 

High Performance 

Video Monitors? 

Black*Star Give You 
3 Choices... 

Black*Star PVG1170/PVG1135/PVG1000 
Programmable Video Generators 



• 170MHz (PVG1170yi35 MHz (PVG1135)7110 MHz(PVGIOOO) Dot Clock 
m 100 standard patterns PLUS 100 user-defined 
B High pixel resolution of2048x2048 
B Colour palette of over 16 million colours 
B All timing parameters programmed from front panel 
B Automatically sequence selected patterns and systems 
B Up to 2 Mbyte frame memory 

B 2 Line LCD Display of system information for easy operation 
B RS232 Interface for control by PC or Terminal 

Black*Star 1410 Monitor Tester 



B Checks most computer and TV formats 
B Microprocessor control with intelligent alpha-numeric display 
B Analog RGB, TTL-IRGB, Secondary RGB, Horiz./Vert./Composite syncs 
B Colour Bars, Test Card, Crosshatch, Dots, Ramp, Focus, Horiz. and 
Vertical Lines, Raster and Checkerboard 
B Full control over output signals B IV and 0.7V Video 
B 15 to 64kHz Line and 49.9 to 87Hz Frame Frequencies 
% Inverse Video B Separate Analog and 771 Outputs 
B Connection via 9-way and 15-way ‘D’ and BHC Connectors 

Black*Star Orion PAL TV/Video 

Colour Pattern Generator 

• PAL B, D, G, H, I, K 
B RF, Composite video and IRGB outputs 
B 50 pattern combinations for static and dynamic testing 
m VHF and UHF frequencies, separate or mixed syncs 
B Internal/external sound, external video input and trigger output 


We stock a full range of multimeters, test equipment, accessories, 
probes, test leads, holsters etc. - call us with your requirements. 


Ask for our T&M Catalogue. Available FREE! 




129 Queen Street, Beaconsfield. Any prices quoted are ex-tax •- 

P.O.Box 37 Beaconsfield NSW 2014 acn 003 166 952 
Tel: (02) 9698 4111 Fax : (02) 9699 9170 

Call for name of your local stockist http://www.obiat.com.au 
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Win one of six 
Fluke 123 Industrial 
Scopemeters. 

VALUED AT $1989 EACH (INCLUDING TAX) 

Electronics Australia and Philips Test and 
Measurement are offering all new and 
renewing subscribers this exclusive offer, 
the chance to win one of six Fluke 123 
Industrial Scopemeters valued at $1989 
each (including tax). 


HOW TO ENTER: 

Simply subscribe, or renew your subscription, to Electronics 
Australia for the discount price of $49 (saving you 25% off the 
normal cover price) and you will be automatically entered 
into the draw to win one of six Fluke 123 Industrial 
Scopemeters valued at $1989 each. 


TO SUBSCRIBE: 

© CALL FREE 1800 800 933 

- with your credit card details ready 

fax (02)9353 0967 


\y Card attached to: 
nnrj Federal Publishing Subscriptions 
Reply Paid No.3 PO Box 199 
Alexandria NSW 2015 (no stamp required) 


WE LL RUSH YOU THE FIRST AVAILABLE ISSUE. 

Any queries about your subscription? Call our customer service line on (02) 9353 9992. 
__ * Overseas rates on application 











TOTAL VALUE $11,934 


The Fluke 123 features: 

■ Two channel DSO 
Two channel multimeter 
Two channel trend record) 

■ Enhanced 'intelligent' trij 

Rugged construction fo 
industrial use 

& Reliable performance wi 
warranty for parts and 

■ Portability 
81 Battery operation up | 

Battery charge in id 

Brilliant high contr 
backlit LCD 


Certified CAT III 600V 


■ 


• ; • 


Ml 


FLUKE 


Demand 

the > 

Best 


Philips Test & Measurement 


Philips Test & Measurement 

34 Waterloo Rd 

North Ryde NSW 2113 

Ph 02 9338 0416 

Fax 02 9888 0440 

Email: TMI inquiry@philips.com 


m ii 


CONDITIONS OF ENTRY The competition is open to Australian Residents authorising a new or renewed s 

on the 22.07.97. Entries received after the closing date will not be included. Employees of the Hannan ! 
eligible to enter. 2 Prizes are not transferable or exchangeable and will not converted to cash. 3. The judges decision is 
into. 4 The competition commences on the 23.04.97 and closes last mail on the 22.07.97. 5. The draw is at the proi 
Bourke Rd Alexandria on 27.07 97(a second chance draw will be held on the 27.10.97) and the winners will be announced on the 24.0 
of Electronics Australia on sale the 24.09.97 and notified by mail. 6. The prize is one of six Fluke 123 Scope meters valued at $1939 >53 Total pri 
7. The promoter is Federal Publishing Company Pty Ltd 180 Bourke RD Alexandria NSW 2015. 8 All entries become the property Of The F 
Company, the promoter, and may be used for future marketing purposes. NSW Permit NO. TC97/Pending; ACT Permit NO. TC97/Pending;VIC Pennii No. i 
Pending. NT permit No TC97/Pending,SA permit no. SA/pending. 




ELT 01 - 000 FLU 
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New US Robotics modem can reach 56.6k. 


SPORTSTER: A 
33.6 VOICE MODEM 

So, what exactly is a voice modem? Not being too sure ourselves, we put one through its paces 
to see what extra features it could provide. The Sportster 33.6 voice modem from US Robotics 
seems to offer a host of interesting features and can be quickly upgraded to 56.6kb/s... 

by GRAHAM CATTLEY 



Easily upgradable to the new V42bis (56.6kB/s) standard, USR’s Sportster 33.6k voice modem 
can perform a variety of voice functions , including hands-free speakerphone and answering 
machine, and even a sophisticated voicemail system. 


Modems come in all shapes 
and sizes, and have evolved 
over the years from the 300- 
baud acoustic coupled 
dinosaurs of the early 70s, to 
today’s PCMCIA 28.8k mod¬ 
els. Recent advances in 
encoding and compression 
systems have resulted in a 
new breed of 33.6k modems, 
which may soon be overtaken 
by the even-newer 56.6k tech¬ 
nology. US Robotics have 
foreseen this, and their new 
Sportster 33.6k voice modem 
has the capacity to be upgrad¬ 
ed to 56k when the technology 
becomes available. 

Voice modems, as you 
may have guessed, can send 
voice as well as data signals 
down the phone line 
(although not simultaneous¬ 
ly). And as a result, a voice 
modem can offer such fea¬ 
tures as hands-free full 
duplex speakerphone, 
answering machine, and 
even sophisticated voice- 
mail systems, as well as the 
more usual fax and data 
comm facilities. 

The Sportster offers all 
this in a small, compact case 
that contains all the usual 
connectors (DB25 serial, 2 x 
RJ11 phone jacks and 
2.1mm power connector), as 
well as a couple of small 
extras. As you can see from 
the photo, US Robotics have 
decided to go for a slightly 
industrial look to the 
Sportster, in a design that 
can sit flat on the desk, or 
stand upright with the help 
of a small pull-out-and- 
swivel foot built into the 


right-hand end of the case. 

Of course in order to oper¬ 
ate as a voice modem it has 
to be able to hear you, and it 
does this with a small inbuilt 
electret microphone mount¬ 
ed in behind the front panel. 
On the rear, a 3.5mm audio 
output socket allows you to 
connect the Sportster up to 
an external (powered) 
speaker, while pushbutton 
power and volume controls 
are mounted on the left side. 

Trying it out 

The Sportster comes along 
with a 20V AC plugpack, a 
two-metre RJ11C modular 
phone cord and a 25-way 
serial modem cable. 


Included is an 80 page 
user’s guide, and a floppy 
disk containing the 
‘Quicklink’ software that 
lets you take advantage of 
the Sportster’s voice capa¬ 
bilities. 

We installed the Sportster 
in a 150MHz Pentium sys¬ 
tem, running Windows 95. 
After plugging everything 
together, we noticed that the 
Sportster didn’t come with 
any Win95 drivers; in fact, it 
didn’t come with any soft¬ 
ware drivers at all. We there¬ 
fore went with the Windows 
default drivers, and once 
we’d installed the Quicklink 
software, everything seemed 
to run satisfactorily. 


As we were most interest¬ 
ed in the Sportster’s voice 
features, the first (and sim¬ 
plest) test was to use the 
Sportster as a hands-free 
speakerphone. This was 
easy to set up in the soft¬ 
ware, and after entering the 
telephone number, we could 
hear the telephone ringing at 
the other end through the 
Sportster’s internal speaker. 
We soon found (after a cou¬ 
ple of confusing one-way 
phone calls) that this inter¬ 
nal speaker shuts off as soon 
as the call is answered, and 
the audio is switched 
through to the output jack on 
the back of the modem. 

After much searching 
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through the manual, it seemed that this was the only way 
the modem would output voice, and thus a set of external 
amplified speakers would be needed if you wanted to hear 
the other side of the conversation. (This fact was confirmed 
by US Robotics, who suggested using a Y-adapter cable 
from your sound card to an existing amplifier and speakers. 
They also pointed out that the internal version of the 
Sportster requires an external microphone as well.) 

This quirk aside, the Sportster behaved itself very well, 
with all the functions (speakerphone, answering machine, 
and voice mail) performing quite well. The only slight dis¬ 
advantage was that in order to use the answering machine 
or voice mail functions you had to leave Quicklink running 
the whole time, so that the modem could answer any incom¬ 
ing calls. Incoming fax and voice calls are auto-detected, 
and sent to the appropriate software. 

Predictably enough, any incoming voice messages are 
saved on the hard drive as an audio sample, and can be 
played back through the Quicklink software. These samples 
are stored in a compressed format, and take up surprisingly 
little space for the quality of playback. 

The Quicklink software is quite configurable, and can 
even be set up to dial your pager when incoming messages 
are recorded, or route messages to different voice mailbox¬ 
es selected by the caller using DTMF tones. Class 1, Class 
2, or Group 3 fax transmission is also supported at speeds 
up to 14.4kb/s. 


...because there’s more to 
country music than big hats, 
big belt buckles & boot-scootin’. 



AUSTRALIAN 


Upgrade 

By the time you read this, US Robotics will be able to 
provide a free upgrade of the Sportster 33.6k to the new 
56.6k standard, although this will involve sending the 
modem back to US Robotics (in Australia) for the service. 
Unlike some other USR modems, this upgrade requires a 
chip replacement rather than a Flash EEPROM software 
patch. This is because the upgrade programs new microc¬ 
ode instructions into the modem’s CPU, enabling it to sup¬ 
port what US Robotics call ‘x2 Technology’. With x2, data 
is received from your server at 56.6kb/s (V42bis), while 
upstream data is sent back at 28.8kb/s. By re-allocating the 
available bandwidth in this way, the higher download speed 
can be supported. 

It is important to note that you may not necessarily 
achieve a 56.6kb/s transfer rate as soon as you upgrade; 
such a high data transfer rate is possible only over high 
quality phone lines, and only then if the server you are con¬ 
nected to runs at 56k as well. (Still, this is what they said 
when 28.8k modems first appeared on the scene...) As the 
upgrade is free, and US Robotics offers a five-year replace¬ 
ment warranty as well as a toll free after-sales support num¬ 
ber, you don’t really have very much to lose, do you ? ❖ 

Sportster 33.6 voice modem 

Good points : Simple to set up; auto detects voice/fax/data; 
a well priced, high performance machine. 

Bad points : The case is a bit light and the modem tends to 
slide across the desk. Voice capabilities are only accessible 
through the supplied software and would require external 
powered speakers; no software drivers supplied. 

: The external Sportster retails for $249, while an inter¬ 
nal model is available for $229. 

Available : All major computer retailers, or contact US 
Robotics at 473-479 Victoria Street, West Melbourne 3003. 
Phone (03) 9482 6557. 


COUNTRY MUSIC ROUNDUP 

At your local newsagent now 






Enterprise-wide 
data logging 

on YOUR network 








Now it’s simple to collect temperatures, 
pressures or any other parameter from 
around your factory or laboratory. 

Now you can connect a Datataker data 
logger to your existing Ethernet network. 
No need for new cabling or new computer 
systems. Simply plug and play. 

For full information or a demo call... 

Data Electronics (Aust.) Pty. Ltd. 
Phone (03) 9764 8600 (02) 9971 7994 

Fax (03)9764 8997 (02) 9971 7995 

Internet http://www.datataker.com 
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NEW PRODUCTS 


Digital microwave radio from Mitec 


Queensland-based microwave tech¬ 
nology specialist Mitec has added a 
new model to its range of digital 
microwave radios. Called the D-Series, 
the unit is versatile, low in cost and easy 
to instal in outdoor situations. It’s 
intended for telecommunications com¬ 
panies and private network owners 
throughout Australia and overseas. 

Key features of the new model 
include expanded operating frequency 
range, from 2GHz to 22GHz; the abil¬ 
ity to operate at G.703 data rates 
including 2Mb/s (El), 8.44Mb/s (E2) 


and 34.36Mb/s (E3). A future develop¬ 
ment will be the inclusion of a 
16QAM modem. 

“The D-Series extends Mitec’s low 
and medium-capacity product range in 
the microwave radio market”, said 
Project Engineer David Richardson. 
“Options available include a choice of 
frequency bands, capacity, redundancy 
configurations and support features.” 

For further information circle 247 in 
the reader service card or contact 
David Richardson or Peter Knibb at 
Mitec Ltd; phone (07) 3291 6333. 




Calibration option 
for 600MHz scopes 

Fluke Corporation has 
released the 5500A-SC600, 
a plug-in module that fits 
inside the Fluke 5500A cali¬ 
brator adding the necessary 
functions to calibrate fully 
all digital and analog oscil¬ 
loscopes with bandwidths 
up to 600MHz. 

The functions include: 
voltage source (DC and 
square wave) for vertical 
amplitude; pulse generator 
for verifying dynamic 


response; sinewave genera¬ 
tor flat to 600MHz, for 
checking bandwidth; time 
marks in pulsed sawtooth, 
square, and sinewaves from 
five seconds to 2ns, for 


timebase verification. Also 
included in the tests are a 
waveform generator for trig¬ 
ger function verification; 
TV trigger for NTSC, 
SECAM, PAL and PAL-M 


with line marker and exter¬ 
nal trigger for time marks, 
fast edge and voltage modes. 

Other tests include input 
resistance, capacitance and 
overload testing, and a pulse 
generator with variable 
width and period to test cap¬ 
ture functions, pulse width 
and period. 

For further information 
circle 248 on the reader ser¬ 
vice coupon or contact 
Philips Test & 
Measurement, 34 Waterloo 
Road, North Ryde 2113; 
phone(02)9888 0477. 


Function gen has counter and sweep 



The Q1560 digital function/sweep generator and frequency 
counter has a 0.02Hz to 2MHz bandwidth. It can generate sinu¬ 
soidal, triangular and square waveforms, with adjustable ampli¬ 
tude up to 1 OVp-p into a 50Q load, and variable DC offset and 
symmetry. Symmetry adjustment is from 1:1 to 4:1. 

Output frequency is adjusted by a front panel rotary dial with 
pushbutton range selection over seven ranges, and DC offset 
can be varied from -5V to +5V into a 50Q load. Frequency 
sweep width is adjustable from 10:1 to 100:1 and sweep rate 
can be varied from 0.5Hz to 50Hz. The four digit LED fre¬ 
quency readout also has an external input, so it can function as 
a stand-alone 2MHz frequency counter. The instrument also 
has an external input to provide control over the frequency out¬ 
put. Applying a ramp to this input produces an externally con¬ 
trolled frequency sweep. It retails for $495. 

For further information circle 241 on the reader service 
coupon or contact Altronic Distributors, 174 Roe Street, 
Perth 6000; phone (09) 328 2199, Internet: www.altron- 
ics.com.au. 
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Angle sensors have 
no moving contacts 

The KM110BH/2430 and 
KM110BH/2470 angular dis- 
placement sensors from 
Philips are based on the com¬ 
pany’s magneto-resistive sen¬ 
sor technology and are con¬ 
tactless devices said to be 
completely free from wear 
and micro-linearity errors, the 
two most common problems 
with potentiometer-based 
angle sensors. The 2430 has a 
-15° to +15° measurement 
range about its zero-point, and 
produces a voltage output 
between 0.5V and 4.5V that is 
directly proportional to angu¬ 
lar displacement. The 2470 
has a -35° to +35° measure¬ 
ment range with an output 
voltage proportional to the 
sine of the angular displace¬ 
ment. Both devices are pre¬ 
trimmed to produce a zero- 
point output voltage of 2.5V. 
Typical resolution is 0.001°. 

Both devices operate at 
temperatures between -40°C 



and +125°C, making them 
suitable for automotive appli¬ 
cations such as engine man¬ 
agement, safety and 
driver/passenger comfort sys¬ 
tems. They are also small 
enough to be used in applica¬ 
tions such as computer print¬ 
ers, medical equipment and 
instrumentation equipment as 
well as in general industrial 
applications. 

For further information cir¬ 
cle 243 on the reader service 
coupon or contact Philips 


TV and video 
signal generators 

Fluke Corporation has 
introduced a new series of 
video signal generators said 
to give optimum flexibility 
and accuracy in test signals 
and video standards. The 
Fluke 54100 video signal 
generator and the Fluke 
54200 TV signal generator 
are suitable for development 
and production departments 
of television and related 
video equipment manufactur¬ 
ers, as well as service centres. 

The signal generators 
include several new test pat¬ 
terns, with more than 500 


Components, 34 Waterloo 
Road, North Ryde 2113; 
phone(02)9805 4479. 


RFI PLASTIC CASE FILTERS 

Conforms to IEC 950 





W- 


tail 

•Pt i 

S \ 1 


□ Plastic case with PCB mout, spade terminals or wire connections 

□ Single phase 250 VAC & three phase + neutral 440 VAC units 

□ Frequency range from 0,1 to 40 MHz / 40 dB 

□ Current range from 0,5 to 25 amps @ 45’c ambient 

□ A double - faced effect can be achieved in some applications 

□ Large range of filter styles to choose from 

□ Approvals ££ (|) 4^ TO © ® 

TEL: (03)9794 5566 
FAX: (03)9794 6670 

EMAIL: fastron@ozemail.com.au 


(D 

hastron 


AGENTS IN ALL STATES & NZ 


WEB : www.fastron.com.au 




International 


Frequency 


Control 


Products 


• Crystals •Filters* 

• Oscillators* 

Quartz & Ceramic 

Hy-Q manufacture and stock an 
extensive range of Quartz Crystals. 
Filters and Oscillators, including 
TCX0 and VCX0. 

We also supply a full range of high 
quality Ceramic devices at 
competitive prices. 

Hy-Q specialises in quality, service 
and delivery. 

17 Winterton Road, Clayton, 
Victoria 3168 Australia 
(Private Bag 100, RMDC 
Clayton Victoria 3169) 

Telephone (03) 9562 8222 
Facsimile (03) 9562 9009 
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NEW PRODUCTS 


test patterns available in both 4:3 and 
16:9 aspect ratios. These include gen¬ 
eral patterns for calibrating geometry, 
synchronisation, focusing, conver¬ 
gence, bandwidth, interference (e.g., 
cross colour), amplitude response and 
clipping in video equipment. Other 
patterns are for checking additional 
requirements such as analog-to-digital 
conversion, colour reproduction, and 
cut-off setting. There’s also test facili¬ 
ties for all Teletext, PDC, VPS and 
Closed Captioned systems. The 54200 
also provides both mono and stereo 
test signals. Stereo test capabilities 
include German analog stereo, Korean 
stereo, NICAM stereo and 
BTSC/MTS stereo. 

For further information circle 245 on 
the reader service coupon or contact 
Philips Test & Measurement, 34 
Waterloo Road, North Ryde 2113; 
phone(02)9888 0477. 

Power supplies 
for mobile radio 

Melcher is now offering modular 
and flexible power supply systems 
based on the LT series Telecom recti¬ 
fier module that suit mobile base sta¬ 
tions, microwave links, remote trans¬ 
mission and repeater systems, and 
satellite earth stations. 

The system is said to provide uninter¬ 
rupted operation under severe condi¬ 
tions with outstanding reliability. 
Module replacement or an expansion of 
the system with further modules can be 
done without interrupting the operation. 



Included are systems with micro¬ 
processor control which allow variables 
to be programmed, such as application 
specific alarms and monitoring, or 
defining special operating conditions 
like protection against deep discharge 
of a battery. The systems also allow 
battery charging by optimum tempera¬ 
ture compensation of the charging volt¬ 
age to guarantee high battery capacity 
and long service life. They have a 94% 
conversion efficiency. 

For further information circle 246 on 
the reader service coupon or contact 
Scientific Devices Australia, PO Box 
163, Oakleigh M.D.C. 3166; phone 
(03) 9569 1366. 

Intrinsically safe 
optical switches 



Banner Engineering has released a 
new range of optical fibre switches, 
called the OFS series. They are 
designed for use in hazardous environ¬ 
ments, and require no electrical energy 
to actuate. They are also said to be 
extremely effective in areas of high 
electrical noise, because of their 
immunity to electrical interference. 

The switches interface directly to 
Banner’s fibre optic photoelectric sen¬ 
sors, cut-to-length plastic fibre assem¬ 
blies and a range of Banner sensors. 
The new switches are available in sev¬ 
eral family styles: operator interface 
switches, heavy duty limit switches, 
optomagnetic proximity switches and 
optical temperature switches. A basic 
optical switch element is also avail¬ 
able, which is the basic component in 
most of the OFS series. 

For further information contact 


Banner Applications Engineering, PO 
Box 9414, Minneapolis, MN 55440; 
phone 888 373 6767, Internet URL 

www.baneng.com. 

Linear 1C tester 
identifies chips 



The Leaper-2 Linear IC Tester can 
automatically check operational ampli¬ 
fiers, comparators, opto-couplers, volt¬ 
age regulators and many special ICs 
such as the 555 timer series, also tran¬ 
sistor arrays like the ULN2000 family. 
Package styles include 8, 14 and 16-pin 
types, which are inserted into a ZIF 
socket on the front panel. Test results of 
either pass or fail are displayed on the 
built-in LCD. 

The auto function can search for 
unknown ICs from its own device 
library, and the unit will display the 
device type as well as test it. It also has 
a self-test function which includes 
testing to check if an IC is inserted in 
the ZIF socket. The tester automatical¬ 
ly powers down after 45 seconds of 
inactivity. It operates from two 9V 
batteries or a mains/DC adaptor and is 
housed in a compact handheld case. 

For further information circle 242 on 
the reader service coupon or contact 
Emona Instruments, PO Box 15, 
Camperdown 2050; phone (02) 
9519 3933. ❖ 
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Now... BIG SAVING? n ds 


SPECTRUM ANALYSERS SIGNAL GENERATORS 


HEWLETT PACKARD SYSTRON 

DONNER 

763 Spectrum 
Analyser 




$ 


2995 


WAVET EK 

* SMB * -_ « - n S' 


n 


H 1250 


HEWLETT PACKARD 

8640 B 


3000-200 Sig Gen/Deviation Meter 

ROHDE 
& SCHWARZ 

Signal Generator SMS 



OSCILLOSCOPES I MISCELLANEOUS 


KIKUSUI 

COS 6100M 




HEWLETT PACKARD 


$1100 

& Many Others 



HP1740A or 
HP 1741A 


$ 


990 


COMMUNICATION TEST SETS 


SCHLUMBERGER 

3 Models available 

• 4011 • 4022 • 4040 

PRICES ON APPLICATION 



AVO CTI60 

Valve Tester 

(495 



BALLANTI 

323AC Voltmeter 



HEWLETT PACKARD 


HP214 B Pulse Generator 

$1450 


$ 


1050 


• • * « 



HP6002A 
DC Power Supply 


HP3336B Synthesizer/Lev. Gen.. ' mbs 

■ & ♦ M $ #95 

$ |^50 HP334A Distortion Analyserl 

HP3586B Selective c AQC 

Lev. Meter HP654A mmmm 

$1450 Oscillator *•—^ 


NEW EQUIPMENT 


meTex 


UNIVERSAL 
SYSTEM MS -9150 

... ... .. . The Ultimate 

4 Products in 1 Compact unit /^tMneasurvmentusng 

• Universal Counter Advanced Technology 

• Power Supply 

• Function Generator NEW PRICE ||||*> 

• Digital Multimeter 



PS8203 Digital Dual Supply Pattern Generator 
CPGI367A 


Affordable Laboratory Instruments 

S&th, S&3&I13 


SWR/RF Power Meter 
Model 310 


4 q jjapm □ g!ssftr~i 


PS303D Dual Output Supply Grid D» Me 
DM4061 


aC INSTRUMENTS CO, LTD. 



FCI I3U 

Universal Fi 
Counter (l.3GHz > 


FCII3L 

Reciprocal Frequency 
Counter(l.3GHz) 


Service & Repairs 

Macservice provides an "OPEN DOOR" for repairs and 
service. We specialise in finding surprisingly economical 
solutions to problems in the vast field of electronic repairs. 
Take advantage of our fully qualified technicians and talk 
to us NOW! 



*4201 rijfl . 



SWR/RF Power Meter 
Model 320 


PS8112 Single 
Output Supply 


t 490l 


mW/RF Power Meter 
Model 340 


SWR/RF Power Meter 
Model 330 


PS820I Digital 
Single Supply 


-i 


As Australian agent for Weinschel Associates, 
Macservice is able to offer you sensational 
prices on all your attenuator requirements. 


\ki 

A 


For full specifications on any above 
item call our HOT LIN E now ! 

Bernie's 
Info Hotline 
std Freecall 


3t 


.imacsERviCEi 


1800 680 680 


i innn/ 


I : 


Australia's Largest Remarketer ot Test & Measurement hquipment 


Macservice Pty Ltd 20 Fulton Street, Oakleigh Sth, Vic, 3167 Tel: (03) 9562 9500 Fax: (03) 9562 9590 

All illustrations are representative only. Products listed are refurbished unless otherwise stated. 

ALL PRODUCTS AVAILABLE FOR IMMEDIATE DELIVERY 
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Special Feature: 

DATA ACQUISITION 
& CONTROL PRODUCTS 



DAQ cards with 
DMA capability 

National Instruments has announced a 
family of six PCI data acquisition 
(DAQ) boards for use with Windows 
NT/95/3.1. The PCI-MIO-16E-1, PCI- 
MIO-16E-4, PCI-MIO-16XE-10, PCI- 
MIO-16XE-50, PCI-1200, and PCI- 
DIO-96 are multifunction PCI DAQ 
boards with bus master DMA capability. 
This capability, through the company’s 
MITE chip, improves system through¬ 
put by transferring data directly to sys¬ 
tem memory at burst rates up to 
132MB/s without tying up the micro¬ 
processor. 

The cards are suitable for DAQ appli¬ 
cations that perform several tasks, such 
as simultaneous acquisition, analysis, 
and control. They are compatible with 
NI-DAQ driver software and LabViEW, 
BridgeViEW, LabWindows/CVI, 
ComponentWorks, Measure, and 
VirtualBench virtual instrumentation 


software. Applications include laborato¬ 
ry automation, industrial automation, 
automotive and aerospace engineering, 
and electronic test applications. 

For further information circle 201 on 


the reader service coupon or contact 
National Instruments Australia, PO Box 
466, Ringwood 3134; phone (03) 
9879 5166. Website at 

http://www.natinst.com/. 


PCMCIA serial cards 
for lab instruments 

The one and two-port 
PCMCIA-232 and PCMCIA- 
485 asynchronous serial inter¬ 
faces from National 
Instruments provide the addi¬ 
tional serial ports commonly 
needed in laboratory applica¬ 
tions to communicate with 
devices such as scales and 
meters via a notebook com¬ 
puter. The cards are Windows 
95 Plug and Play compatible. 

Application software pack¬ 
ages such as LabVIEW, 
LabWindows/CVI, 
ComponentWorks, and 
Measure, as well as develop¬ 
ment environments such as 
Visual C++, can access the 
cards using standard serial 
I/O functions. The PC operat¬ 
ing system performs the con¬ 
figuration of the cards, so no 
jumpers or DIP switch set¬ 


tings are required. 

For further information circle 
203 on the reader service 
coupon or contact National 
Instruments Australia, PO Box 
466, Ringwood 3134; phone 
(03) 9879 5166. Website at 
http://www.natinst.com/. 


Frame grabber 
with overlay feature 

The Image/VGA-400 PCI 
bus integrated frame grabber 
and display controller from 
MuTech is claimed to be the 
first low cost PCI bus frame 


grabber that allows the user 
to overlay text and graphics 
non-destructively on top of a 
live video display. 

The card is a single slot 
half-size PCI board with an 
integrated VGA accelerator 
chip and display controller. 
It has three NTSC/PAL 
inputs and one S-VHS (Y/C) 
video input that are software 
selectable. Video images 
can be digitised and dis¬ 
played in real time in a 
resizeable window on a 
VGA monitor. Text and 
graphics can be written into 
the VGA portion of the 
memory. Chroma key 
underlay of a background is 
also supported. 

For further information 
circle 205 on the reader ser¬ 
vice coupon or contact The 
Dindima Group, PO Box 
106, Vermont 3133; phone 
(03) 9873 4455. 



122 ELECTRONICS Australia, July 1997 














PC-based 
virtual instruments 

National Instruments has announced 
the first six products in its PC-based DAQ 
Instruments family of PCI, ISA and 
PCMCIA interfaces. The DAQScope, 
DAQMeter, and DAQArb, which are 
compatible with Windows NT/95/3.1 
PCs are claimed to deliver features com¬ 
parable to a conventional oscilloscope, 
digital multimeter, and a function and 
arbitrary waveform generator, respective¬ 
ly. They work with a variety of applica¬ 
tion software packages, including 
LabViEW and LabWindows/CVI. 
Instrument drivers are available for use 
with C/C++ and Visual Basic. 

The DAQ Instruments are an exten¬ 
sion to the company’s existing DAQ 
hardware for building virtual instru¬ 
ments and can be integrated into existing 
systems that use National Instruments 
DAQ hardware and software. 
Programming DAQ Instruments is the 


same as programming all other National 
Instruments DAQ plug-in boards. 

For further information circle 206 on 
the reader service coupon or contact 


National Instruments Australia, PO Box 
466, Ringwood 3134; phone (03) 
9879 5166. Website at 

http://www.natinst.com/. 


DAQ system for motors 

The data acquisition and management 
system from Lab-Volt comprises hard¬ 
ware and software (LVDAM), and is 
available as an add-on to the Lab-Volt 
0.2kW electromechanical training system 
(EMS system) model 8001. It comes stan- 


8-channel RTD card 

IOtech has released the DBK9 eight- 
channel RTD (resistive temperature 
device) card. It is the company’s latest 
addition to its DBK series of compact, 
signal conditioning and expansion prod¬ 
ucts for PC-based data acquisition. The 
DBK9 supports up to eight channels of 
three or four wire RTDs that have resis¬ 
tances of 100, 500, or 1000 ohms. 

The card is compatible with IOtech’s 
DaqBook parallel port based portable 
data acquisition systems for notebook 
and desktop PCs, DaqBoard ISAbus 
plug-in boards for desktop PCs, and Daq 


dard with the model 8006 system. 

The system can simultaneously measure 
several different voltages and currents, as 
well as speed and torque, and display the 
results in real time. The software can com¬ 
pute active, reactive and apparent power, 
power factor, efficiency and other para- 


PCMCIA A ID cards for notebook PCs. 
All these systems provide up to 256 ana¬ 
log inputs. 

The DBK9 is claimed to require min¬ 
imal effort to configure and control 
because IOtech’s DaqBooks, 
Daqboards, and Daq PCMCIA A/D 
cards include Daq View — a graphical 
set-up, acquisition and display software 
package that requires no programming. 

For further information circle 204 on 
the reader service coupon or contact 
Scientific Devices Australia, PO Box 
163, Oakleigh M.D.C. 3166; phone (03) 
9569 1366. 


meters from the data. For example it can 
display a real time phasor diagram of the 
current and voltage in a circuit, or simulate 
a four-channel oscilloscope. 

Although designed to work with the 
Lab-Volt EMS system, it can be used 
independently to measure motor parame¬ 
ters such as torque versus speed, power 
factor and so on. The EMS system can be 
replaced with software (LVSIM-EMS), 
with the LVDAM software running 
simultaneously in a tiled or cascaded win¬ 
dow with the simulated EMS system. 

For further information circle 207 on 
the reader service coupon or contact Lab- 
Volt, PO Box 289, Inglebum 2565; phone 
(02) 9605 2455. ❖ 


QUICK EASY 

DATA AQUISITION & CONTROL 


The DAS005 Data Acquisition Module simply 
fits to an IBM PC printer port. Measuring 60 x 55 
x 20mm it features a 12 bit ADC, 4 Digital Inputs 
and 4 Digital Outputs. The ADC has 8 SE inputs 
each with a range of 0-4V and able to tolerate faults 
to +/-20V. 

In addition is the Windows program I-SEE to 
monitor the inputs, display graphs, control 
outputs and log readings to disk. C, Pascal, 
QuickBasic & Visual Basic functions are included 
for those who wish to write their own programs. 

Price is $120 (sales tax excluded) plus $8 postage. 

POCKET SAMPLER SOFTWARE 

Our Windows I-SEE program now reads EA's Pocket 
Sampler. It can monitor 1 to 4 pocket samplers, 
display and log readings in engineering units, time 
and date stamp logged readings, display graphs, 
load and save setups and much more. C, Pascal, 
QuickBasic and Visual Basic functions are included 
for those who wish to write their own programs. 

All for $25 plus $6 postage. 

I OCEAN CONTROLS 

4 Ferguson Drive, Balnarring, Vic. 3926 
Tel: (03) 5983 1163 Fax: (03) 5983 1 120 
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Silicon Valley 

NEWSLETTER 
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Pentium II arrives 
— with possible bug 

Intel has launched its much anticipat¬ 
ed Pentium II, the new flagship proces¬ 
sor that was designed to take desktop 
computing speed beyond 1GHz in the 
next three years. But Intel’s intense pub¬ 
lic relations campaign was dealt a major 
setback when, a day before the PII 
launch, the company acknowledged a 
report that the chip may contain a flaw. 

Intel released three versions of the 
Pentium II running at 233, 266, and 
300MHz. “With this product, we are lit¬ 
erally changing the shape of comput¬ 
ing”, said Paul Otellini, an Intel execu¬ 
tive VP. “It allows us to drive costs 
down and allows us to scale up over the 
life cycle of this product.” 

With the Pentium II Intel is also 
changing the shape of microprocessors, 
as the PII comes in a rectangular card 
package measuring about 75 x 175mm 
with room for SRAM memory and other 
circuits. The new design is allowing 
competitors like AMD and Cyrix to 
court PC makers with chips that are 
nearly as powerful as the PII but fit tra¬ 
ditional Pentium processor sockets. 

Intel has already shipped more than 
100,000 of the PII chips, and some 100 
computer makers have announced new 
PCs designed around the new micro¬ 
processors. 

Because the Pentium II incorporates 
MMX multimedia technology, industry 
analysts expect the machines to be sold 
to large number of consumers almost 
immediately, even though Intel main¬ 
tains the initial target audience is corpo¬ 
rate power users and network servers. 

Gateway 2000, a direct marketer of 
personal computers said it is offering 
233 and 260MHz systems starting at 
US$2499. “We anticipate the Pentium II 
processor will quickly emerge as the 
processor of choice for a large percent¬ 
age of our customers,” said Ted Waitt, 
Gateway chairman — adding that in the 
first few hours, Gateway sold over a 
thousand Pentium II systems worldwide, 
most of them consumers. 

Rodney Adkins, a VP at IBM’s PC 
Company said “The Pentium II is an 
integral part of both of our product 
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lines.” IBM introduced desktop PCs and 
workstations based on the Pentium II. 
Consumer models are expected to come 
later this year. 

Intel officials tried hard not to get 
drawn into a discussion of the supposed 
flaw that surfaced just hours before the 
flagship chip was launched. Otellini said 
it was “premature to hazard a guess.” 
The problem was first reported on an 
Internet site called ‘IntelSecrets’ in 
report called What Intel Doesn’t Want 
You To Know, by Robert Collins, a 
long-time critic of Intel. 

Collins, a former TI software engineer 
who designs and tests logic circuits, said 
he discovered the bug after a computer 
user alerted him to a problem with the 
Pentium Pro chip. After confirming the 
flaw in a series of tests on the Pentium 
Pro, Collins ran the same tests on a 
Pentium II which repeated the problem. 

Collins said both chips sometimes 
make errors in floating-point operations. 
The chips, in order to save space and 
memory, sometimes handle numbers in 
different ways. The problem is that the 
processors occasionally fail to tell the 


software program running on it of the 
change, resulting in errors for some cal¬ 
culations involving high precision nega¬ 
tive numbers. 

Apparently Intel is taking the flaw 
report seriously enough to delay the 
introduction of some key components 
that will surround the Pentium II. The 
company said it is duplicating the tests 
that found the supposed flaw, and 
expected to have a ‘good characteriza¬ 
tion’ of it within days. Depending on its 
findings the company may issue a soft¬ 
ware patch to take care of the issue. 

Novellus pays $80M 
to Applied Materials 

Chip equipment manufacturer 
Novellus Systems in San Jose has 
agreed to pay a whopping US$80 mil¬ 
lion in damages to competitor Applied 
Materials, after Applied won a patent 
infringement lawsuit against Novellus 
that could have paralyzed the maker of 
chemical vapor deposition (CVD) sys¬ 
tems. The settlement is the largest of its 
kind in the chip equipment industry and 
among the 10 biggest in US history. 



Intel Chairman Gordon Moore (right), famous for his ‘law’ of development 
regarding semiconductor technology, recently visited astrophysicist Professor 
Stephen Hawking at Cambridge University in the UK. The two demonstrated the 
features of a new Pentium-MMX based notebook PC/wireless control and 
Internet communications system, which Intel engineers specially modified for 
easy use by the Professor — who has motor neurone disease. 








HP, DEC sign up for AMD’s processors 

As Intel dramatically lowered prices on some of its older Pentium chips, 
Advanced Micro Devices signed up two major US accounts for its line of K5 and K6 
processors. 

Digital Equipment became the first large US computer maker to announce plans 
to launch a line of PCs built around AMD’s new K6 chip. Then heavyweight 
Hewlett-Packard said it would bring out a line of sub-US$1000 machines using the 
older K5 chip. The four Vectra 500 PC models hit stores in May, and are designed 
to fit AMD’s K6 processor at a later stage. The HP move surprised many, since the 
Palo Alto company has become such a big supporter of the Wintel dynamo with its 
co-development of the Intel AI/64 next-generation 64-bit processor, and the recent¬ 
ly announced endorsement of Windows NT. Trying not to appear as leaning too far 
in the direction of the K6, HP officials emphasized they currently don’t have plans 
to use the K6 because “it’s too expensive”. 

A third major PC maker, Taiwan’s Acer, is also said to be seriously considering 
a K6-based line of computers. 

Acceptance of the AMD chip by major systems houses spells good news for con¬ 
sumers, who are likely to see prices of high-end PCs coming down much faster 
than during the past 10 years when Intel had sole control over the high-end PC 
processor market. “The second half of the year is going to be very interesting for 
the microprocessing market”, said Mona Eriba, an analyst at Gruntal & Co. 


Under the terms of the settlement, 
Novellus will be allowed to continue to 
sell tools incorporating the disputed 
technology, which the company alleged¬ 
ly acquired through a former Applied 
executive. Novellus introduced a CVD 
system with technology similar to 
Applied’s just two months after the 
executive agreed to move to Novellus 
from Applied. 

Novellus executives said they decided 
to settle the lawsuit rather than appeal it, 
to avoid further disruption to its busi¬ 
ness. Customers were reportedly start¬ 
ing to seek alternative solutions, in the 
event that Applied would gain the 
injunction it had been seeking to prevent 
Novellus selling any more of the prod¬ 
ucts — which account for more than a 
quarter of its business. 

The lawsuit involved equipment that 
produces a so-called ‘TEOS’ film of 
oxide-based insulation between the var¬ 
ious components on the chip such as 
transistors and interconnect wires. 

Teledesic signs $9B 
contract with Boeing 

Four years after high tech multi-bil¬ 
lionaires Bill Gates and Craig McCaw 
announced plans to finance an ‘Internet 
in the sky’ network using a fleet of hun¬ 
dreds of inexpensive low-orbit satellites, 
their Teledesic joint venture has award¬ 
ed a US$9 billion contract to Boeing to 
build and launch the satellites. 

Teledesic hopes to start offering its 
wireless two-way high speed communi¬ 
cations service around 2002. The ser¬ 
vice will allow voice, high-definition 
video and 3D graphics images to be 
transmitted almost instantaneously from 
anywhere on the planet to anywhere 
else, at a cost not much above the 
US$20 a month service charges most 
Internet access providers charge. 

The contract is the biggest commer¬ 
cial satellite deal ever. Under the terms 
of the contract, Boeing will mass pro¬ 
duce hundreds of small, relatively inex¬ 
pensive satellites and develop a launch 
system that will put dozens of them into 
specific orbits in a single launch. So 
many satellites will make up the net¬ 
work, a satellite will be overhead virtu¬ 
ally everywhere on the planet at all 
times. Signals will be relayed from one 
unit to the next until it reaches a satellite 
covering the area of the receiving party. 

Teledesic’s satellite network will 
require 288 satellites plus a number of 
spares to fill in when some of the satel¬ 
lites malfunction. Originally, more than 
800 units flying at just 200-mile alti¬ 
tudes were expected to be required, but 
Boeing engineers were able to sharply 


reduce the number by using the latest 
digital data communications technology 
and increasing the altitude to 450 miles. 
Each satellite will weight about 2800 
pounds — double the original estimate; 
they will cost around US$20 million 
each, up from the initial $5M estimate. 

To date, Gates and McCaw have 
invested about US$100 million of their 
own money in Teledesic. For the 
remainder of the $9 billion in infrastruc¬ 
ture costs and subsequent operating 
expenses, they hope to line up major 
telecommunications conglomerates 
from around the world in return for the 
right to become a Teledesic service 
provider for a particular region. 

But don’t expect Teledesic services to 
be available to individual computer and 
telephone users any time soon. 
Teledesic’s business plan calls for mar¬ 
keting the service primarily to large 
companies in need of secure, private, 
high bandwidth, high-speed global data 
communications. 

24-hour computer 
TV channel starts 

US television offers viewers a variety 
of obscure cable channels devoted to 24- 
hour broadcasts focusing on a single 
subject. There are 24-hour weather sta¬ 
tions, traffic stations, fishing channels, 
shopping, and home improvement/gar¬ 
dening channels. Now there also is a 24- 
hour computer TV channel being started 
by Softbank and its Ziff-Davis PC pub¬ 
lishing subsidiary. 

‘ZD-TV: Your Computer Channel’ is 
a US$100 million gamble targeting 
beginner through advanced PC users 
and offering a combination of news 
about the latest technologies, products 
and corporate developments, plus how¬ 


to features that teach viewers how to 
operate hardware, peripherals and soft¬ 
ware products. There will be call-in talk 
shows, panels and forums discussing 
controversial issues. 

“We are responding to a real need. 
Demand for this kind of content is 
incredible”, said Ziff-Davis chairman 
Eric Hippeau. Some of the shows will be 
named after Ziff-Davis magazines such 
as PC Week, Family PC and Computing 
Gaming World. 

The shows will be produced at Ziff- 
Davis’ television studios in San 
Francisco. Intel, Microsoft, IBM, and 
Compaq are among the first 11 sponsors 
who have signed up as advertisers. 

Compaq teams up 
with RCA on TV-PC 

Computer maker Compaq has teamed 
up with RCA to develop and market a 
system that combines a 36” television 
with a built-in computer that allows the 
viewer to either watch regular television 
programming, play computer games, 
surf the Internet, send and receive e- 
mail, or perform wordprocessing and 
other typical computer tasks. 

The Compaq-RCA ‘PC Theater’ will 
be available in consumer electronics 
stores in the US this fall for around 
US$5000. The system includes special 
circuitry that converts the analog inter¬ 
laced TV display signal into the pro¬ 
gressive scan format used in computers. 

Compaq said the system was designed 
as a TV first and computer second. 
When it is turned on, it turns on like a 
TV. Only when the viewer hits a special 
button on the remote control does the 
Windows-based display start up. Users 
enter data and execute commands via an 
infrared light-based remote keyboard. ❖ 
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Computer News 
and New Products 



Low cost scanner 

Hewlett-Packard has released the HP 
ScanJet 5s scanner, with an estimated 
street price of $351 (including sales 
tax), the cheapest scanner HP has ever 
offered. The new sheet fed scanner is a 
24-bit colour and 8-bit greyscale device 
with an optical resolution of 300dpi and 
600 dpi enhanced resolution. It is com¬ 
patible with Microsoft Windows 3.1, 95 
and NT 4.0. 

The scanner comes with PaperPort 
software and can scan documents up to 
21.5 x 76.2cm. It works with any stan¬ 
dard Windows printer, attaches through 
the parallel port, comes with a parallel 
pass-through interface and links with 
many popular applications. The option¬ 
al automatic document feeder can hold 
up to 10 pages. 

For further information phone the HP 
Customer Information Centre on 
131347 or visit HP’s scanner Web site 

at http://www.hp.com/go/scanjet. 



Computer touchpad 



VersaPad is a new computer touchpad from Interlink 
Electronics said to give precise cursor control with a fingertip 
or a stylus. It has a one-touch pan and scroll capability, a tool¬ 
bar that can be personalised, and on-the-fly signature and 
graphics capture. A variety of ‘touch sensitive’ user features 
are also available. 

The dedicated pan and scroll bars for screen control can be 
operated in three ways: by applying pressure to the arrows at 
the ends of the bar, with movement proportional to the applied 
pressure; by placing a finger (or stylus) on a specific portion 
of the bar to pan or scroll to that position; or by sliding a fin¬ 
gertip along the bar to pan or scroll in that direction. 

The five key toolbar can be customised, and comes prepro¬ 
grammed with cut, copy, paste, save and graphics capture func¬ 
tions. It can also be accessed on-screen as a pop-up toolbar. 

For further information circle 162 on the reader service 
coupon or contact BJE Enterprises, 124 Rowe Street, 
Eastwood 2122; phone (02) 9858 5611 or visit 

http://www.interlinkelec.com on the Web. 


20-slot rack 
mount PC chassis 

Intelligent Systems Australia has 
announced the IAC-820B, a 20-slot rack 
mount PC chassis. The industrial chassis 
is designed for use in hostile work envi¬ 
ronments in engineering, scientific, 
telecommunications, data acquisition 
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and process control applications. 

The chassis has 20 full length slots and 
five disk drive bays (2 x 5.25”, 3 x 3.5”) 
and its heavy steel construction with hold¬ 
down clamps enables the system to with¬ 
stand heavy vibration and shock. It also 
contains two cooling fans, and the hinged 
and lockable front door keeps dust out. 
The chassis can be configured with vari¬ 


ous full and half-size CPU cards and also 
provides standard DIN connectors on both 
front and rear panels. 

For further information circle 166 on 
the reader service coupon or contact 
Intelligent Systems Australia, PO Box 
118, Berwick 3806; phone (03) 
9796 2290. Internet site at 

http://www.intelsys.com.au. 































200MHz Pentium embedded VXI controller 


National Instruments has 
announced a 200MHz ver¬ 
sion of its VXIpc-850 
embedded VXI controllers. 
The VXIpc-850/200 exceeds 
the performance of the com¬ 
pany’s 166MHz Pentium- 
based VXIpc-850/166. 
Purchasers of 166 and 
133MHz embedded con¬ 
trollers can upgrade by 
replacing a modular daugh¬ 
terboard containing the new 
200MHz processor. 

The company is also 
reducing the prices on its 
Pentium-based embedded 


controllers by up to 25%. 
All controllers are VXI 
plug&play compliant and 
are compatible with PC- 
compatible software tools, 
the company’s LabVIEW 
and Lab Windows/C VI 

application software, and 
NI-VXI/V/SA bus interface 
software. 

For further information cir¬ 
cle 164 on the reader service 
coupon or contact National 
Instruments Australia, PO Box 
466, Ringwood 3134; phone 
(03) 9879 5166. Website at 
h ttp ://www.natinst.com/. 



Demo board for 
Virtual Dolby Surround 

Medianix Semiconductor, Inc. has 
announced the availability of a new ref¬ 
erence design and demonstration board 
for systems that deliver realistic three- 
dimensional (3D) sound from two ordi¬ 
nary stereo speakers. The EVB25006-3 
board enables digital consumer audio 
developers to easily implement 3D sur¬ 
round sound audio for such applications 
as video games, PCs, and television and 
stereo systems using only two speakers. 

Based on the MED25006 Virtual Dolby 
Surround processor IC introduced by 
Medianix in January 1997, the board will 
be used as a reference design for original 
equipment manufacturers (OEMs) and by 
software developers to test and design 
new applications. With the addition of 
amplifier, speakers and audio source, the 
board provides a complete 3D surround 
sound audio system. It features plug-and 
play-operation and does not require a PC 
interface or any DSP programming for 
implementation. 

The board was designed to demonstrate 
the capability of the MED25006, which is 


PC-based virtual reality 



Superscape is a PC-based software 
package that supports virtual reality 
using a colour monitor as the output 
device. Virtual reality is a medium in 


an all-digital implementation of Virtual 
Dolby Surround using proprietary 24-bit 
DSP technology to digitally process two- 
channel audio into two-channel 3D sur¬ 
round sound. The IC includes digital 
Dolby ProLogic decoding and Dolby’s 
virtualizing algorithms on-chip. It is well 
suited for use throughout a product fami¬ 
ly (at a variety of price points) because it 


which a synthetic three dimensional 
environment can be examined from any 
perspective, in real time. 

The package includes an integrated 
design and development program 
which provides editors and facilities 
to build virtual worlds and virtual 
reality applications. Over 20 ready¬ 
made virtual worlds and more than 
200 virtual clip art objects are includ¬ 
ed. The package is aimed at education 
and training applications. 

For further information circle 160 
on the reader service coupon or con¬ 
tact Training and Technical Supplies, 
PO Box 289, Ingleburn 2565; phone 
(02) 605 2455. 


is capable of operating in full-digital 
Dolby Pro-Logic mode, Dolby 3 Stereo 
mode, and Virtual Dolby Surround mode. 

For further information circle 170 on 
the reader service card or contact 
Medianix Semiconductor Inc, 100 View 
Street, Suite 101, Mountain View, CA 
94041; phone (415) 960 7081 or on the 
Web at www.medianix.com. 


Australian Computers & Peripherals from JED... Call for data sheets. 

Australia’s own 
PC/104 computers. 

The photo to the left shows the 
JED PC540 single board 
computer for embedded scientific 
and industrial applications. 

This 3.6" by 3.8" board uses 
Intel’s 80C188EB processor. 

A second board, the PC541 has 

a V51 processor for full XT PC compatibility, with F/Disk, IDE & LPT. 

Each board has two serial ports (one RS485), a Xilinx gate array with 
lots of digital I/O, RTC, EEPROM. Program them with the $179 Pacific C. 

Both support ROMDOS in FLASH. They cost $350 to $450 each. 

JED Microprocessors Pty. Ltd 

Office 7, 5/7 Chandler Road, Boronia, Vic., 3155. Phone: (03)9 762 3588 Fax: (03)9 762 5499 



$130 PROM 
Eraser, complete 
with timer 



$300 PC PROM 

Programmer. (Sales tax exempt prices) 

Need to programme PROMs from your PC? 

This little box simply plugs into your PC or Laptop's parallel printer port and reads, 
writes and edits PROMs from 64Kb to 8Mb. 

It does it quickly without needing any plug in cards. 


SEE OUR DATA SHEETS AT 

www.jedmicro.com.au 
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COMPUTER NEWS AND NEW PRODUCTS 



32M Flash memory 
disk drive card 

The PC FlashDisk card is 
an ISA bus card with up to 
32M bytes of Flash RAM. 
The card provides a bootable 
hard drive with read-write 
capability, and runs under a 
wide range of operating sys¬ 
tems. It has a typical write 
cycle lifetime of one million 
writes and average seek time 
of less than 0.1ms. 

For industrial applications, 
DiskOnChip is a bootable 
Flash disk (4MB, optional 
8MB), that fits in a socket on a 
single board computer. It con¬ 
tains ROM-DOS 6.22 and 
loads as a BIOS extension tak¬ 
ing 32KB bytes of RAM. 

The flash disk boots as drive 
C:, enabling operation without 
a floppy or a hard drive. It is 
read and write capable, with the 
Flash memory management 
handled automatically by a 
Flash file system, which makes 
the device appear as a conven¬ 
tional drive. 

For further information cir¬ 
cle 167 on the reader service 
coupon or contact Click 
Electronics, 29 Bachell 
Avenue, Lidcombe 2141; 
phone (02) 9649 4155, email 
comgiant@ca.com.au. 

PC-based 

programmer 

The LCP family of 80C51 
programmers supports the 
entire line of Philips 80C51 
microcontroller derivatives, 
and is said to be a low cost 
way of programming micro¬ 
controllers. It is designed for 
use with a standard PC. The 
programmers are suitable for 
development purposes or 
short production runs. 

There are two models: one 
for standard 40-pin DIP and 
44-pin LCC devices, the other 
for 24 and 28-pin DIP and 68- 
pin LCC devices. 

Each kit has the necessary 
hardware and software to 
program Philips microcon¬ 
trollers using an IBM com¬ 
patible PC/XT/AT and 
includes a programmer board 
with ZIF sockets, 9-pin D 


Tiny IR data 
transceiver modules 

TEMIC Semiconductors has 
announced what are claimed 
as the world’s smallest IrDA- 
compatible data transceiver 
solutions, offering data trans¬ 
mission rates up to 4Mb/s. 

The new TEMIC 
‘BabyFace’ devices are less 
than half the size of the 
industry’s previous smallest 
transceivers with the same 
capabilities, measuring just 
9.7 x 4.7mm with a height 
of 4mm. Unlike other 
miniaturized IrDA-compati- 
ble transceivers, they 
require no additional metal 
shielding to create a com¬ 
plete, surface-mount solu¬ 
tion. Internal automatic gain 
control circuitry ensures 
maximum sensitivity, even 
with a high level of optical 
interference. 

Combining 2.7V to 5.5V 
operation with this small 
package size, the new 
BabyFace transceivers will 
be ideal for use in mobile 

serial connector and 9V 
power connector. Also 
included is software, a user 
manual, cables, and a univer¬ 
sal 100 to 260 volt AC power 
supply with IEC socket. 

For further information cir¬ 
cle 168 on the reader service 
coupon or contact Philips 
Components, 34 Waterloo 


phones, pagers, and personal 
digital assistants. Thus 
enabled, users can easily 
exchange data among and 
between these portable sys¬ 
tems and IR-enabled print¬ 
ers, fax machines, or desk¬ 
top computers. An integrat¬ 
ed IR transceiver likewise 
allows cell phones and 
pagers to be programmed at 
the point of sale with a cord¬ 
less data connection. 

Both new BabyFace devices 
integrate the optical compo¬ 
nents and mixed-signal control 
chip necessary for an opti¬ 
mized IrDA implementation. 

Road, North Ryde 2113; 
phone(02) 9805 4479. 

Development 
system for 80XC51 

The PDS51 is a board level, 
12MHz in-circuit emulator for 
the Philips 8XC51 family of 
microcontrollers. It gives 
access to the internal registers 


The TFDU4100 offers data 
transmission rates up to 
115.2kb/s at distances up to 3 
metres, while the TFDU6100 
offers transmission rates up to 
4Mb/s at up to lm. To help 
prolong battery life, standby 
power consumption for both 
transceivers is remarkably 
low: 500nA for the 

TFDU4100 and lOOuA for the 
TFDU6100. 

For further information cir¬ 
cle 169 on the reader service 
card or contact distributor 
Braemac, 1/59-61 Burrows 
Road, Alexandria 2015; 
phone (02) 9550 6600. 

and allows full execution con¬ 
trol without using any chip 
resources. This means the 
microcontroller in the target 
system can be replaced with the 
PDS51, enabling the target sys¬ 
tem to be run, monitored and 
debugged without changes to 
code or hardware. 

The system consists of two 
interconnected modules. The 
motherboard contains the sys¬ 
tems common to any derivative 
emulation such as the control 
microcontroller, logic, commu¬ 
nication interface and power 
supply. The daughterboard 
contains the bondout micro¬ 
controller which determines 
the target devices able to be 
emulated. Free upgrade IDE 
software is available from the 
Philips Internet site at 
http://www.he.net/~pds. 

For further information circle 
163 on the reader service 
coupon or contact Philips 
Components, 34 Waterloo 
Road, North Ryde 2113; phone 
(02)9805 4479. ❖ 


Scanner is Windows NT compatible 


Hewlett-Packard has 

announced a price reduction of 
its HP ScanJet 4C scanner 
($1518 estimate, including 
sales tax), and that the scanner 
is now Microsoft Windows NT 
compatible. The new version is 
called the HP ScanJet 4Cse 
and comprises a HP ScanJet 4c 
scanner bundled with HP 
DeskScan II image capture 
software, Caere OmniPage 
limited edition OCR software, 
PaperPort, Corel Photo-Paint, 
HP ScanJet Copy Utility and 
the CorelWeb.Graphics suite, a 
Web authoring application. 


The 4C scanner features 30- 
bit colour capabilities, 2400dpi 
enhanced resolution and 
600dpi optical resolution. 
Accessories include a 50-page 
automatic document feeder 
(around $850), a transparency 
adaptor for 35mm slides and 
other transparency media 
($1150). 

For further information 
phone the HP Customer 
Information Centre on 
131347 or visit HP’s scan¬ 
ner Web site at 
http://www.hp.com/go/sca 
njet. 
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WEBWATCH 

presented by GRAHAM CATTLEY 



The Electrical Engineers Circuits Archive 

http://www.ee.washington.edu/eeca/ 

The EECA is a site devoted to expanding the availability of cir¬ 
cuit designs to engineering students, and engineering profession¬ 
als. Maintained by Jerry Russell at the University of Washington, 
this site is a growing collection of electronics resources that is 
intended to cover almost every aspect of electronic design. 

At the moment, the site contains a wealth of information on 
semiconductors and schematics for hundreds of different cir¬ 
cuits, most of which are in ASCII form. These are text files 
that contain the schematics drawn using standard ASCII char¬ 
acters and are surprisingly easy to read. As well as circuits, the 
site contains heaps of text files on a huge range of subjects, 
including a database of over 40,000 transistors! 

Due to the vast amount of data needed for such a project, he 
relies on submissions from anyone who is interested in the 
archive. Material can be submitted for inclusion into the 
EECA via email, and he welcomes all contributions. 

Australia’s Telerobot on the Web 

http://telerobot.mech.uwa.edu.au/ 

Somewhere deep inside the Robotics and Automation Lab at 
the University of Western Australia, a lone robotic arm is con¬ 
stantly rearranging a pile of coloured wooden blocks. This 
wouldn’t sound too exciting, were it not for the fact that it can 
be controlled by you! You can send commands to the robot 
with your web browser, and see the results of your actions 
from four cameras positioned around the work area. 

The remote user receives still video images of the robot’s work¬ 
space and can move the robot’s gripper through all dimentions. 
The site isn’t just limited to the person operating the robot; users 
waiting to control the robot can watch the arm following the 
instructions from the controlling user (You can even send quick 
messages to the controlling user while you watch!). As well, the 
site contains links to other robotic resources, and also to another 
web-connected robot situated in Pittsburgh. 

SETI League 

http ://seti 1 .setileague.org/homepg.htm 

SETI stands for Search for Extra-Terrestrial Intelligence. In 
1993, US Congress ceased funding to NASA’s SETI project and 
so Richard Factor, an amateur radio enthusiast, decided to take up 
the challenge of organising radio hams around the world to take 
over the project. Known as the SETI League, this group monitor 
the skies in what is called ‘Project Argus’, a network of listening 
posts situated around the world. The goal of the 500 SETI League 
members is to get 5000 amateur stations around the world organ¬ 
ised into a systematic search for extra terrestrial transmissions. 

This web site contains a lot of detailed information on set¬ 
ting up your own receiving station, which can cost as little as 
$1000 all up. Special software is also available that helps to 
detect the narrow band signals that would be part of an ET 
transmission, and a low-cost receiver kit should soon be avail¬ 
able to keep the cost of starting up a station to a minimum. 

So if you want to help, log on to this web site and join the 



SETI League — who knows? You could be the one, listening 
at the right place at the right time... ❖ 
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EA DIRECTORY OF SUPPLIERS 

Which of our many advertisers are most likely to be able to sell you that special component, instru¬ 
ment, kit or tool? It’s not always easy to decide, because they can’t advertise all of their product 
lines each month. Also, some are wholesalers and don’t sell to the public. The table below is pub¬ 
lished as a special service to EA readers, as a guide to the main products sold by our retail adver¬ 
tisers. For address information see the advertisements in this or other recent issues. 


Supplier 

State 

A 

B 

C 

D 

E 

F 

G 

Altronics 

WA 

• 

• 

• 

• 

• 

• 

• 

Dick Smith Electronics 

ALL 

• 

• 

• 

• 

• 

• 

• 

Emona Instruments 

NSW 






• 


Jaycar Electronics 

Eastern 

• 

• 

• 

• 

• 

• 

• 

Oatley Electronics 

Eastern 

• 



• 

• 



RCS Radio 

NSW 



• 





Rod Irving Electronics 

Eastern 

• 

• 

• 

• 

• 

• 

• 

Scientific Devices 

VIC 






• 


KEY TO CODING 



D 


Components 




A Kits and modules 


E 


1C chips and semiconductors 


B Tools 



F 


Test and measuring instruments 


C PC boards and supplies 


G 


Reference books 




Note that the above list is based on our understanding of the products sold by the firms concerned. If 
there are any errors or omissions, please let us know. 


Electronics Australia Reader Services 

SUBSCRIPTIONS: All subscription enquiries should be directed to: Subscriptions Department, Federal 
Publishing Company, P.O. Box 199, Alexandria 2015; phone (02) 9353 9992. 

BACK ISSUES: Available only until stocks are exhausted. Price A$7.50 which includes postage within 
Australia only. OVERSEAS READERS SHOULD ADD A FURTHER A$2.50 FOR EVERY BACK ISSUE 
REQUIRED. 

PHOTOCOPIES: When back issues are exhausted, photocopies of articles can be supplied. Price $7.50 
per project or $15 where a project spreads over several issues. 

PCB PATTERNS: High contrast, actual size transparencies for PCBs and front panels are available. Price 
is $5 for boards up to lOOsq.cm, $10 for larger boards. Please specify negatives or positives. 

PROJECT QUERIES: Advice on projects is limited to postal correspondence only and to projects less 
than five years old. Price $7.50. Please note that we cannot undertake special research or advise on 
project modifications. Members of our technical staff are not available to discuss technical 
problems by telephone. 

OTHER QUERIES: Technical queries outside the scope of ‘Replies by Post’, or submitted without fee, may 
be answered in the Information Centre' pages at the discretion of the Editor. 

READER SERVICES BULLETIN BOARD: (02) 9353 0627; ANSI, 24 hour access; any rate to 28.8kb/s. 
PAYMENT: Must be negotiable in Australia and payable to Electronics Australia. Send cheque, money 
order or credit card number (American Express, Bankcard, Mastercard or Visa card), name and address 
(see form). 

ADDRESS: Send all correspondence to: The Secretary, Electronics Australia, P.O. Box 199, Alexandria 
NSW 2015; phone (02) 9353 0620. 

PLEASE NOTE THAT WE ARE UNABLE TO SUPPLY BACK ISSUES, PHOTOCOPIES OR PCB ARTWORK 
OVER THE COUNTER. 
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MINI TV STATION 

Make your own 
mini TV station 
with this metal 
cased, commercial 
transmitter with 
telescopic antenna. Dimensions 123 
x 70 x 20mm, 12V operation. 

Includes power switch, indicator LED, 
RCA audio and video connectors, twin 
RCA-RCA lead. Our 32mm AUDIO 


PREAMPLIFIER kit ($ 8 ) comes (with 
an electret microphone), and a CCD 
camera will complete the station. 
Transmitter $30 or $20 when 
purchased with a CCD camera. 
REGULATED 10.4V-500mA PLUGPACK 
to power the whole system: $10 


AUDIO-VIDEO MONITOR 

Compact high resolution 5 H screen 
B/W audio and video monitor. Has 
two way audio, built in microphone, 
audio amplifier, speaker and 
pushbutton "talk" switch. Needs a 
pre-amplifier and microphone for 
remote audio monitoring (our 32mm 
audio preamplifier is ideal). Has two 
camera inputs to allow manual or 
auto switching (adjustable speed) 
between each camera. Needs 12V DC 
1A (our switched mode supply is 
ideal), size 160 x 190 x 150mm, has 
audio and video outputs for 
connecting to a VCR etc. Monitor and 
6-way mini input connector only: $125 
SWITCH MODE POWER SUPPLY 
Compact (50 x 360 x 380mm), in a 
perforated metal case, 240V AC in, 
12V DC/2A and 5VDC/5A out: $17 
CCD CAMERA 

Tiny (32x32x27mm) CCD camera, 0.1 
lux, IR responsive (works in total dark 
with IR illumination), connects to any 
standard video input (eg VCR) or via a 
modulator to aerial input: $ 120 , 

KITS FOR CCD CAMERA SECURITY 
New INTERFACE KIT FOR TIME LAPSE 
RECORDING: now has relay contact 
outputs! Can be directly connected to 
a VCR or via a learning remote 
control: $25 for PCB and all on-board 
components, used PIR to suit: $ 12 . 

■ 32mm 10 LED IR ILLUMINATOR 
new IR (880nm) LEDs have an output 
about equal to our old 42 LED IR 
illuminator: $18. 

■ 32mm AUDIO PREAMPLIFIER An 

$8 kit that produces a line level’ 
signal from an electret microphone, 
connect the output to our 

■ UHF VIDEO TRANSMITTER ($30) or 
$20 when bought with the camera, for 
a complete Audio-Video link. 

32mm AUDIO AMPLIFIER: An LM380 


based $9 audio power amplifier which 
can directly drive a speaker — needs 
the 32mm preamplifier. WHAT IS 
32mm? All boards are 32mm, so you 
can house these kits in a plastic 
32mm joiner: cheap plumbing part. 


12V VCR 

Coming soon, ideal for CCD camera 
security system. See our Web site for 
more details. 


STEPPER MOTOR DRIVER KITS 

Kit includes a large used 1.8®. (200 
step/rev) motor and used SAA1042A 
1C. Can be driven by external or an 
on-board clock; has a variable 
frequency clock generator. External 
switches (not provided) or logic levels 
from a computer etc determine CW or 
CCW rotation, half or full step 
operation, operation enable/disable, 
clock speed. PCB and all on-board 
components: $18 for kit with 1 motor, 
$28 for kit with 2 motors. 

DIAMOND TESTER KIT 

Test if they’re real! PCB, on-board 
components and meter movement: 
Available late this month. $15 


VISIT OUR WEB SITE 

On our very active WEB SITE you will find: ■ kit of the 
month ■ our catalog ■ new products ■ info on our advertised 
items ■ ordering info, http://www.ozemail.com.au/~oatley 


DC MOTOR 

New, Australian made (Preslite) 12V 
DC motor used to power golf buggies. 
Low speed, very high torque. 75mm 
dia, 150mm long, 7mm dia 30mm 
long shaft, weight 2kg. Has three 
5mm tapped holes for mounting. No 
load current 4A, loaded current 10A. 
Great for experimenting with battery 
powered vehicles, wind generators 
etc. Limited supply at a small fraction 
of their real value: $36 
Speed controller kit to suit: $20 

PC POCKET SAMPLER KIT 

Ref EA Aug '96. Data logger/sampler, 
connects to PC parallel port, samples 
over a 0-2V or 0-20V range at 
intervals of one/hour to one/lOOuS. 
Monitor battery charging, make a 
5kHz scope etc! Kit includes on-board 
components, PCB, plastic box and 
software (3.5" disk): (K90) $30 
WOOFER STOPPER Mk II 
Works on dogs and most animals, ref 
SC Feb 96. PCB and all on-board 
components, transformer, electret 
mic & horn piezo tweeter: (K77) $43, 
extra tweeters (drives 4): $7 ea 
Approved 12V plugpack (PP6) $14 
UHF REMOTE TRIGGER Single 
channel Rx and Tx: (K77T) $40 
MASTHEAD AMPLIFIER KIT 
Our famous MAR-6 based masthead 
amplifier. 2-section PCB (so power 
supply section can be indoors) and 
components kit (K03) $15. Suitable 
plugpack (PP2): $6 Weatherproof box: 
(HB4) $2.50. Box for power supply: 
(HB1) $2.50 Rabbit-ears antenna 

(RF2) $7 (MAR-6 available separately) 
USED ICs 

Guaranteed, previously socketed ICs, 
never soldered to. Data not supplied. 

■ 146818P — real time clock: $4, 

■ R65C21P2 — 6821 PIA: $2 

■ P8031 — 8-bit CPU: $2 

■ 6803 — 8-bit CPU: $4 

■ HD680G —8-bit CPU: $4 

■ R6545 — CRT controller: $2 

■ HD6845 — CRT controller: $2 

■ HD6821 — interface adaptor: $1 

■ AY3-1015 — 8-bit UART: $4 
LIMITED STOCK SPECIALS 

■ BRIDGE RECTIFIERS: 35A - 400V in 
diecast aluminium: 5 for $15 

■ TRIACS: Mitsubishi BCR8PM-8L 
8A/40CV in insulated case similar to 
T0220:10 for $14 

■ SCHOTTKY DIODES: 7.5A/45 V 
Motorola MBR745 T0220: 10 for $18 

■ DC FAN: small DC motor with 3 
blade push on plastic fan: $3 

■ PLASTIC HANDLES: Robust 

recessed, for stage speakers and 
equipment, 10 mounting holes, 
dimensions 130 x 170 x 50mm: $5 

■ PLASTIC CORNERS: Robust, 

dimensions 80 x 80 x 80mm: $1.30 
USED PIR MOVEMENT DETECTOR 
Commercial quality 10-15m range, 
used but tested and guaranteed, have 
open collector transistor (BD139) 
output and a tamper switch, 12V 
operation, circuit provided: $10 
5mW/650nm VISIBLE LASER 
POINTER KIT 

YES, NEW 650nm kit. Very bright! 
Complete laser pointer that works 
from 3-4V DC. Includes 650nm/5mW 
laser diode, new handheld case 
125x39x25mm, adjustable collimator 
lens, PCB battery holder: (K35) $39 
DISCO LASER LIGHT SHOW PACK 
The above 5mW/650nm kit plus our 
AUTOMATIC LASER LIGHT SHOW: $99 


12V - 2.5W SOLAR PANEL KIT 

US amorphous glass solar panels with 
backing glass: (S12) $22 ea 4 for $70 
WIRELESS IR EXTENDER 
Converts the output of any IR remote 
control to UHF. Self-contained 
transmitter attaches to IR remote. Kit 
includes two PCBs, all components, 2 
plastic boxes, Velcro strap: (K89) 
$39. (9V battery not included). 

Plugpack for Rx (PP10): $11 
SUPER BRIGHT BLUE LEDS 
BY FAR THE BRIGHTEST BLUE EVER 
OFFERED, super bright at 400mCd: 
$1.50 ea or 10 for $10 
5mm LEDS AT SUPER PRICES 

■ lCd red: 10 for $4 

■ 300mCd green: $1.10 ea. or 10 for 
$7 ( make white light by mixing the 
output of red green and blue) 

■ 3Cd red: $1.10 ea. or 10 for $7 

■ 3Cd yellow (small torch!) also 
available in 3mm: 10 for $9 

■ Super bright flashing LEDs: $1.50 
ea. or 10 for $10 

BATTERY BONUS Twin AAA battery 
holder and two AAA batteries for 60c 
with any LED purchase: flash a high 
intensity LED for a month! Limit of 3 
per customer 

COMPUTER CONTROLLED 
STEPPER MOTOR DRIVER KIT 

PCB and components kit plus 
information and IBM software: (K21) 
$35. Kit plus 2 stepper motors (small 
M17 or large M35) (K21M): $48 
PHOTO TRANSISTORS 
Enclosed in clear 5mm housing (like a 
5mm LED), 30V/3us/<100nA dark 
current: $1.30 or 10 for $9 
CAR ALARM KIT WITH THE LOT 
This kit can armed/disarmed by a 
hidden switch, or by a UHF REMOTE 
CONTROL which also has provision for 
operating a CENTRAL LOCKING KIT. 
The CAR ALARM kit includes a PCB, 
all on-board components and 
ultrasonic transducers. It features 
ultrasonic movement detection, 
provision for bonnet-boot protection 
(pin switches not supplied), vibration 
detector and a flashing high intensity 
LED. Four LEDs make for easy 
diagnostics and setting up: $35 
CENTRAL LOCKING This four door 
central locking kit is a commercial 
product that includes 2 master and 2 
slave actuators, wiring loom, control 
unit, necessary hardware and 
instructions: $60 

The UHF REMOTE CONTROL KIT has 

a switched relay output for operating 
an alarm etc, an indicator output for 
driving a buzzer etc, and logic level 
outputs for operating the CENTRAL 
LOCKING KIT. Comes with a ready 
made transmitter with two 
pushbuttons (lock, relay on - unlock, 
relay off), and a receiver PCB and all 
on-board components. 5 LEDs make 
for easy tuning and diagnostics: $35 
SIREN KIT, includes speaker $12 


NICAD CHARGER & DISCHARGER 

Professional, fuNy assembled and 
tested fast NICAD battery charger and 
discharger PCB assembly. Switch 
mode circuit, surfaced mounted on a 
double-sided PCB with gold-plated 
through holes and pads. Has 6 ICs, 3 
indicator LEDs, 3 power MOSFETs, a 
toroidal inductor and many other 
components: over 100 in total. 
Nominal unregulated input 13.7V DC, 
900mA charge current. Appears to 
use voltage slope detection for charge 
terminating, also has a timer (4060) 
to terminate the charge. We supply a 
thermistor for temperature sensing. 
Probably for fast-charging 7.2V AA 
nicads. Three trimpots allow some 
adjustment. Basic information 
provided, plugpack not included. 
Incredible pricing: $9 ea or 3 for $21 

MOVING MESSAGE DISPLAY PCB 

Used, complete PCB assembly with 
bright dot matrix red LED displays and 
driver. Circuitry includes twenty 
74HC164 ICs. Has 20 displays each 
with 35 LEDs (700 LEDs!). Displays 
are in a single line to form a 
continuous display. Display size is 
280 x 18mm, PCB 330 x 75mm. 
Needs external 5V supply. Includes a 
simple program on disk and 
instructions to make the display scroll 
number "1" through all displays, via a 
computer parallel port. Limited 
quantity: $40 

MOTOR AND PUMP 

New, compact plastic pump with a 
240V AC 50Hz 0.8A 91W 2650 RPM 
induction motor attached. Probably a 
washing machine part. Very quiet 
operation, made in Japan, overall 
dimensions 160 x 90 x 90mm, weight 
1.2kg, inlet 25mm diameter, outlet 
20mm diameter. Other end of motor 
has 20mm long 4mm dia shaft. Motor 
can be rewound for lower AC voltage 
and or reduced power operation 
without disassembling the unit. We 
calculated 5.5 turns per volt: $19 

MAINS MOTOR 

New induction motor, probably for 
clothes drier. Dimensions 110 dia x 
100mm long, 10mm dia 40mm long 
drive shaft, weight 3.3kg, has 
mounting bracket, made in Japan. 
Power around 1/4HP, brief 
information supplied: $19 

SOLAR REGULATOR 

Ref: EA Nov/Dec 94 (intelligent 
battery charger). Designed to 
efficiently charge 12-24V batteries 
from solar panels, but can also be 
used with simple car battery chargers 
(like Arlec 4A chargers) to prevent 
overcharging. Regulates by sensing 
battery voltage. Has voltage reference 
1C. Suitable for currents up to 16A, 
and can be easily modified for higher 
currents (by paralleling MOSFETs and 
Shottky diodes). Extremely high 
efficiency due to the very efficient 
MOSFET switch and Shottky isolation 
diode. Has negligible standby current 
consumption. The PCB is now smaller 
and we offer a 7.5A or 15A kit. The 
7.5A kit has one Shottky diode and 
the 15A kit has two: $26/$29 (K09) 


OATLEY ELECTRONICS 

PO Box 89, Oatley NSW 2223 
Phone (02) 9584 3563 
Fax (02) 9584 3561 

orders by e-mail: oatley@world.net 
WEB SITE: http://www.ozemail.com.au/~oatley 

major cards with phone and fax orders, P&P typically $6. 
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1 watt amplifier family, 


Now is the time to rethink your design decisions—if you 
require up to 1 watt output for low-distortion intermodulation 
testing... broadband isolation... flat gain over wide 
bandwidth—or if you need much higher output level from 
your signal/sweep generator or frequency synthesizer— 
you can now specify Mini-Circuits’ new ZHL Series, 
power amplifiers 

Using ultra-linear Class A design, these state-of-the-art 
amplifiers provide up to 40 dB, flat (±1 .OdB), are 
unconditionally stable, include overvoltage protection, and 
can be connected to any load impedance without 
amplifier damage or oscilation. 

One week delivery... and, of course, one year guarantee. 

READER 
INFO NO.40 


SPECIFICATIONS 

ZHL-42 

ZHL-4240 

ZHL-42-W 

ZHL-4240W 

Frequency, GHz. 

..07 to 4.2 

.0.7 to 4.2 

.0.01 to 4.2 

.0.01 to 4.2 

Gain, dB min. 

.30 

.40 

.30 

.40 

Gain Flatness, dB. 

.±1.0 

.±1.5 

.±1.5 

.±1.5 

Power Out @ 1 dB CP, dBm min . .+29 

.+29 

.+29* 

.+29* 

VSWR in /Out, max. 

.2.5:1 

.2.51 



Noise Figure, dB typ. 

.10.0 

.4.0 

.8.0** 

.8.0* 

Power Supply, V/ma. 

.+15/690 

.+15/700 

.+15/750 

.+15/850 

Third Order Intercept, dBm min.38 

.38 . 

.38 . 

.38 

Second Order Intercept, dBm 

min_48 

.48 . 

.48 . 

.48 

Size, in.7 x 3% x 2’/8 h. . 

. 7 x 3% x 2 '/b h. . 

. 7 x 3% x 2'/e h. . 

.7x3/4 x2'/eh. 


* + 28 dBm, 10 MHz to 700 MHz, 3500 MHz to 4200 MHz 
“Below 100 MHz increases to 15dB at 10 MHz 



□ Mini-Circuits 


ClAAKC St SCVCAN CLCCTAONICS 

J.fl. Severn PA T/flS A.C.N. 001 360 836 


4/8A Kookaburra Ad., Hornsby, NSUJ 2077 
P.O. Box 1 Hornsby NSUJ 2077 


Phone: (02) 9482 1944 
fox: (02) 9482 1309 
NOUJ CONTACT US AT: http://iuuuiu.buynet.corn.au 

































